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has been used successfully 


in the reconditioning of hundreds of wells 


Control of water and gas encroachment poses a vital prob- 
lem in many old wells. On a recent job, Dowell Electric 
Pilot Surveys revealed areas of gas and water encroach- 
ment that were choking off production on a well. The 
well was then plugged back 20 feet with plastic, and 
plastic was squeezed around the casing shoe. Result? 
Before remedial work, oil production was 12 bbls. per 
day with 90%, water and a gas-oil ratio of 20,000 cu. ft. 
per bbl. After Dowell Service, oil production was 50 bbls. 
per day with only 30% water and a gas-oil ratio of 3700 
cu. ft. per bbl. 

Dowell Plastics have proved themselves ideal for many 
workover and recompletion jobs. If necessary, the Dowell 
Electric Pilot is used to determine the well’s permeability 


profile and the sources of fluid entrance. Then, the Dowell 
engineer uses a specially engineered bailer to spot the 
plastic in the right place. The plastic enters the well as 
a fluid . . . then becomes an impervious solid at a pre- 
determined time. Dowell plastics provide excellent bond- 
ing and penetrating qualities that form a permanent dam 
against encroaching fluids. 

Ask your local Dowell station for complete information 
on the many uses of Dowell Plastic Service in well work- 
over and completion programs. 


DOWELL INCORPORATED 
TULSA 3, OKLAHOMA 


Subsidiary of The Dow Chemical Company 


Look 


Ask your nearest Dowell station for complete information on these Dowell services 
and products: Acidizing Service, Electric Pilot Services, Plastic Service, Chemical 
Scale Removal Service for heat exchange equipment, Jelflake, Paraffin Solvents, 
Magnesium Anodes for Corrosion Control and Bulk Inhibited Hydrochloric Acid. 


FOR OIL INDUSTRY CHEMICAL SERVIC 














TAXATION AND STAGNATION 





THE GREATEST DETERRENT to continued 
expansion in the U. S. is the grave doubt that future 
tax rates will leave worthwhile financial rewards for 
individual enterprise. Because individual opportunity 
has been the very cornerstone of the American way 
of life, preservation of this principle is the most 
essential element required to maintain the well- 
being and continued advancement of this country. 

People are moved to real creative and productive 
effort only by the hope of individual reward. Except 
for the spur of necessity and the lure of reward few 
people would bestir themselves unduly. America’s 
standard of living, industrial productivity and even 
its position in world affairs stems directly from this 
pre-eminence as a land of individual opportunity. 


THE VIGOROUS and productive U. S. free en- 
terprise industrial system is the product of incentives 
offered every citizen, the most important of which 
is financial reward. Spurring every inventor, pros- 
pector, engineer, chemist or merchant is the desire 
for monetary gains. In addition, there always have 
been other venturesome persons willing to invest 
their savings in new enterprises in the hope of ob- 
taining large financial returns. Besides individual op- 
portunity and capital formation, another fundamental 
factor in the nation’s economy has been a consump- 
tion level adequate to absorb the products of a grow- 
ing industrial system. 

\ll three of these basic fundamental factors are 
the result of sufficient money being left after paying 


taxes and purchasing actual living necessities. 


\N OPEN DOOR TO OPPORTUNITY must be 
restored so that energetic men can hope for rewards. 
Otherwise, the initiative, ingenuity, energy and cour- 
age of the people will be stifled. Such a policy is 
this country’s best possible insurance against the 
future. 

It is self-evident that the basic factors governing 
the nation’s economy cannot have the necessary full 
and free play, unless the people have sufficient in 
come, after taxes, for the requisite consumption and 
capital formation. When government taxes are too 
great, the ability to gain adequate reward, to con 
sume and to save is debilitated. This is demoralizing 
to individual effort and initiative, and in the end 
can lead only to stagnation. 
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EXCESSIVE TAXATION already is endanger- 
ing the existence of these basic factors. Hand in hand 
with costly wars has come such wasteful and ex- 
travagant government spending that the burden of 
taxation threatens to crush all efforts to maintain 
the kind of life which has given the U. S. the highest 
living standards yet known by mankind. 

In the five years from 1946 to 1951 (the new federal 
budget runs till the end of June, 1951) the Truman 
administration will have spent $259 billion, or 3% 
times as much as was spent in the peaceful years of 
the Roosevelt era, and nearly 2% times more than 
was spent in the 144 years from the time of George 
Washington through the time of Herbert Hoover. 
Only higher and higher taxes in the future can 
result from such an expenditure rate. 

Government spending must be cut and taxes re- 
duced. This is the only way to return to the condi- 
tions which have made this country great. The 
Hoover Commission has shown how federal costs 


can be slashed. 


MORE THAN WORDS will be required to stop 
the government’s spending spree. The people must 
express a growing anger over wasteful, inefficient 
and corruptive expenditures. This must rise into a 
mighty protest against the squandering of money. 

Government officials must be made to understand 
that the people of this country are interested in keep- 
ing more of the money they earn, to use it, to save it, 
to invest it, to leave it to their children. The people 
must demand that expenditures be cut and taxes 
reduced if individual opportunity under the free 
American economy system is to be maintained. 

Here is a definite task for everyone: urge Con- 
gressmen and Senators to support the Hoover re- 


g 
organization plan and all other proposals which 
would trim expenses, and hereafter protest against 
every measure which would entail needless expense. 

Government spending and taxes will not come 


down until enough people demand it. 
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Stocks Improve But Markets Weaken 


By RAY L. DUDLEY, Publisher, and WARREN L. BAKER, Editor 


OPPOSING PRICE FACTORS leave the oil in- 
dustry’s outlook in doubt, with the next month the 
crucial determining period. Because oil markets con- 
tinue weak, with the past month witnessing the 
sharpest postwar drop yet experienced in petroleum 
product prices, there are signs that a general reduc- 
tion in gasoline prices is probable and that reduced 
crude prices would inevitably follow a similar course. 
In contrast, encouragement that prices might stand 
firm results from the industry’s better statistical 
position, as stock trends improved in recent weeks 
and the gasoline consuming season approached. 


HIGHLY SIGNIFICANT to oil industry prices 
in general was the 1% to 114 cent per gallon cut in 
Midwest gasoline tank wagon prices during March. 
The reductions followed persistent local gasoline 
prices wars in several areas, but were generally at- 
tributed to “oversupply.” 

Since gasoline has been the industry’s principal 
“money crop” during the past year, this weakening 
of motor fuel prices jeopardizes the ultimate revenue 
from industry operations and threatens price revi 
sions all the way back to the producing well. Having 
suffered reduced fuel oil margins for more than a 
year, refiners can operate with lower motor fuel 
prices only if they pay less for crude oil. 

To some extent, the price reduction may be ab- 
sorbed by jobbers and retailers, previous declines of 
3g to 54g cent a gallon in refinery and tank car prices 
of gasoline not having been reflected in retail prices. 


AT THE BOTTOM of all market troubles was 
the basic fact that more oil is readily available than 
required by market demand. With larger imports 
and growing domestic ability to produce, supplies 
are more than ample, and refiners have made too 
much gasoline. At the same time, increased compe- 
tition has developed from expanded supplies of 
“cheap” natural gasoline. 

While the market situation definitely is clouded, 
some of the pertinent facts are more cheerful, Re- 
finery prices of gasoline, at least temporarily stood 
fairly firm in the face of the Midwest tank wagon 
price reduction, when it had been feared such action 
would be the beginning of a general price cut. 
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In view of recent improvement in stocks, there 
was hope that gasoline might not be in too serious 
oversupply and that conservative refinery runs in 
coming months would permit corrective withdrawals 
as demand increased. 


HIGHLY ENCOURAGING was a marked im- 
provement in the industry’s refined product stocks 
during the past month. 

Outstanding development was stoppage of the 
climb in gasoline stocks at a level below anticipated 
volumes. Consequently, these inventories may not 
prove as troublesome as heretofore feared. After 
setting new all-time highs for five consecutive weeks, 
these inventories on March 18 totaled 135 million 
barrels, a decline of 232,000 barrels during the latest 
\betted by reduced refinery runs, only 3% 
million barrels were added to gasoline storage dur- 
ing the last four weeks, in contrast with more than 
9 million barrels added in the preceding four weeks. 

Consequently, gasoline stocks March 18 were only 


week. 


73% million barrels above 1949 levels, and signifi- 
cantly 5 million of the increase was in California. 
A month ago gasoline stocks were 9 million above 
the corresponding period of 1949, and two months 
ago they were 11 million above 1949 volumes. 

With the gasoline consuming season at hand, gas- 
oline stocks will begin declining at sharper rates. 
Conservative refinery runs could soon permit cor- 
rective withdrawals. 

Both distillate and residual fuel stocks have de- 
clined at faster rates in recent weeks. They now are 
well below year ago levels, and in excellent shape. 

Distillate fuel inventories dropped 15 million bar- 
rels the past month, and in totaling 43 million on 
March 18 were 7 million under a year ago in con- 
trast with being nearly 4 million barrels above 1949 
volumes a month previous. Practically all the de 
crease occurred east of California, where distillate in- 


5 


ventories now total only 3314 million barrels, or 9 2/3 
million barrels under the corresponding period 1949. 

Residual fuel stocks dropped nearly 10 million 
barrels the past four weeks, and the total of 42 mil- 
lion barrels on March 18 was 17% million barrels 
under 1949 levels. East of California residual stocks 
amounted to only 18 million, or less than half of the 
nation’s total, and were 15 million below 1949 volumes. 
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PROVED RESERVES, eagerly sought in recent years, henceforth may be 
somewhat less feverishly desired. U. S. reserves of crude oil, natural 
gas liquids, and natural gas are at new all-time peaks. Crude reserves 
also have increased close to normal in relationship to annual production, 
being nearly 14 times current annual output, as before the war, compared 
with a ratio of about 11% in several recent years. Common in current 

oil company annual reports are statements that company reserves are 

at new highs. Common also are references to necessity of production 
curtailment under prevailing proration. (For latest API-AGA annual 
reserves eStimates see Pages 48-52.) 














DOMESTIC PRODUCERS, as well as world-wide-operating companies, could be 
seriously hurt if there is not a generally satisfactory solution to the 
problem of British efforts to crowd American-controlled oil out of world 
markets. British government restrictions on dollar oil, through currency 
exchange controls, already are beginning to cause loss of substantial 
foreign business of American interests and may be jeopardizing retention 
of Middle East and other foreign concessions by American companies unless 
a U.S.=-British compromise is reached, a major American concern stated 
recently in its annual report. Oil industry analysts see possibility 
Americans may be forced to seek relief by cutting prices to get world 
trade. Such price war, bringing world prices down, would precipitate 
price cuts on crude and products in U. S. 

















REVISION OF PRORATION IN TEXAS, so as to regulate production of natural 
gas and natural gas liquids along with crude oil in an over-all progran, 
has been proposed to Texas Railroad Commission by Independent Refiners 
Association of America. Group declared that oil producers and refiners, 
under crude curtailment, were losing markets to producers of natural gas 
and natural gas liquids, who were not likewise restricted. Commission 
was requested to study problem and on March 22 indicated it would soon 
call a special hearing to obtain pertinent evidence for its guidance. 








OIL AND GAS DIVISION of Interior Department and National Petroleum Council 
will be abolished if recommendations of House Appropriations Committee 

are followed. Committee trimmed funds allocation to Interior for fiscal 
year beginning July 1, in working on "omnibus" appropriations bill, and 
Suggested that 0&GD be abolished or substantially reduced, at same time, 
in effect calling for dissolution of NPC; asserting need no longer exists 
for industry-government action on filling nation's oil needs. 





OIL INDUSTRY GROUPS hope to ward off reduction or elimination of income 
tax depletion allowance, being ready for stiff fight. Roosevelt and 
Morgenthau failed to get reductions, and Truman is expected to fail like- 
wise in this session of Congress. However, question may be dragged in 

as minor election issue next fall. If a Fair Deal Congress is elected, 

a fight on the allowance may be expected in early 1951, with a cut 
resulting, if defenders don't watch out. 








INCREASED NEED OF OIL INDUSTRY for geologists is forecast by continued 
expansion ot exploratory drilling and accentuated necessity for scientific 
selection of drilling sites, with wells going deeper and costing more than 
in the past. Of the present 10,000 to 12,000 U. S. geologists, about 55 
percent work in petroleum industry, 20 percent in mining and other 
industries, and 25 percent outside industry, as in teaching or on 

various governmental surveys. 
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NO OTHER EQUIPMENT —.- other method of cementing 


— provides such assurance of successful ‘'first-time’’- cementing 


as the exclusive Baker Principle of whirling the cement up and 


around the casing which is effectively centered in the well with 


BAKER MODEL “'G” CASING CENTRALIZERS. 


Not only can you REMOVE BRIDGES which might stick the casing; not only 
can you wash the wall of the hole to help REMOVE MUD CAKE and leave 
the formation prepared for effective bonding with the cement to follow, but the 
downward, then upward whirling motion of the cement slurry REDUCES THE 
HAZARD OF CHANNELING TO A MINIMUM, and assures COMPLETE 
ENCASEMENT OF THE CENTERED CASING at the critical shoe joint with 
a uniform body of cement. 


“SO RESUUTSO ARE. WHAT:REALLY/COUNT) 


When you use Baker Cement Equipment 
you know that the buoyant ball will seal 
against the resilient rubber ring (backed by 
sturdy interior construction) to provide a 
leak-proof back-pressure valve for floating 
those long, heavy strings of casing, and to 
seal instantly at the slightest reversal of pres- 
sure and prevent any return flow of the 
cement slurry. You know you will secure 
maximum cementing efficiency by the 

cement slurry, combined with com- 
plete drillability. And you will enjoy that 
peace of mind which comes from using 
equipment of PROVEN DEPENDABILITY 
with a record of successful performance in 
thousands of wells under every imaginable 
condition. 

You are assured of RESULTS when you 
use Baker Hook-Ups as pictured at right 
using a BAKER WASH-DOWN WHIRLER 
GUIDE SHOE (Product No. 121) with 
BAKER MODEL “G” CASING CEN- 
TRALIZERS spaced throughout the cement- 


ing area to provide maximum centering force 
at the critical cementing point. Then, with a 
BAKER CEMENT FLOAT COLLAR 
(Product No. 101 M & F) positioned a joint 
or two above the shoe, you have the world’s 
best “float valve” for safety, plus a “stop” for 
the cementing plug so that cement tailings are 
retained inside of the casing. 

For deeper wells, where maximum “float- 
ing strength” is a worthwhile precaution, a 
Baker Cement Wash-Down Whirler Float 
Shoe (Product No. 120) used on the bottom 
of the string will give you double safety at 
negligible extra cost. 

Call the nearest Baker representative or 
office. Find out how dealing at Cementing 
Headquarters means SUPERIOR RESULTS 
FOR YOU. 


BAKER OIL TOOLS, INC. 


HOUSTON: LOS ANGELES - NEW YORK 


Here is visual — of what ee does for pa 


The downward hydraulicking action 
of the circulating fluid through the 
baffled side down-whirler ports and 
the restricted bottom passageway, ef- 
fectively remove bridges and permits 
safe running of the string of casing. 


When washing the formation at the 
cementing point to condition the hole, 
the “whirling” motion of the fluid 
helps remove mud cake from side 
walls. This downward whirling is far 
superior to any side jetting action, 
and does not cause caving or crum- 
bling of soft formations. 


The “whirling” motion given to the 
cement slurry as it is discharged from 
a Baker Wash-Down Whirler Shoe 
causes the cement to encase the cen- 
tered shoe joint with a more uniform 
body of cement, and reduces to a 
minimum the hazard of channeling. 
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Investigations Waste Money 








WHERE DOES all that income tax 
money that you pay go? And where 
could the government cut expenses to 
lighten your load? Any business man 
can point out many wastes of the tax- 
payers’ money that could be promptly 
stopped. Here is one of the Ways: cut 
out many congressional and administra- 
tive “investigations” of industry that are 
unjustified, and reptetitious of previous 
similar investigations, and duplicatory of 
others concurrently under way. Their 
cost runs into millions of dollars, and 
the billions that are wasted are made 
up of such millions. Besides paying their 
direct costs in taxes, the public also pays 
heavy indirect cost for them, as they in- 
volve much time and expense for indus- 
try, ultimately paid for by the public, as 
stockholders and consumers. 

In dealing with the oil industry, alone, 
governmental waste through investiga- 
tions is flagrant. Here is one of the 
latest examples. Asking $'%4 million of 
the taxpayers’ money for the purpose, 
Representative (Dem. Mo.), 
chairman of the House Appropriations 


Cannon 


Committee, recently introduced a reso- 


lution that would authorize a wide in- 


Synthetic Oils Not 
Needed for Decade 


ANY NORMAL OR EMERGENCY 
OIL NEEDS of the U. S. can be 


without 


met 


for at least another ten years 
synthetic liquid tuels from coal and oil 
shale. Hence, development of synthetics 


can be safely limited to continuing re- 


search on laboratory and _ pilot plant 
scale, which oil companies steadily are 
carrying on in preparation for commer- 
cial production when synthetics are 
really needed and economically feasible 
This opinion has been expressed recently 
by one major oil company executive, and 
similar ideas have been voiced by other 
men in the industry who are well in- 
formed on the subject. 

future on- 


\llowing for substantial 


shore and offshore discoveries and some 


secondary recovery, domestic production 
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vestigation of the petroleum industry. 
This one would be by the Federal Trade 
Commission, which apparently does not 
already have under way an oil investi- 
gation, though a check of the long list 
of such inquiries might reveal otherwise. 

Though the industry is characterized 
by its exceptionally great number of 
competing companies and operators and 
has been so revealed repeatedly, the con- 
gressman suspects monopoly from well 
to service station, and with it, collusion 
with state oil conservation agencies and 
the Interstate Oil Compact Commission. 
He also wants FTC’s ideas on whether 
the income tax depletion allowance is 
“exorbitant and unreasonable,” though 
the subject already is being thoroughly 
debated as a tax matter raised by the 
President and the Treasury Department. 
The Cannon resolution also calls for an 
FTC public weather- 
beaten general subject of a national oil 


hearing o.uw the 


policy, which is a problem so broad and 
complex that it necessarily can be dealt 
with only a segment at a time, as it 
already is being dealt with by threshing 
out such questions as imports, tariff 
rates, the depletion allowance, and regu- 


lation of natural gas production. 


alone should go far toward meeting re- 
quirements in the next several years, and 
at least for the next ten years it should 


meet any deficiency by 


be possible t 
imports from the Western Hemisphere. 
To these sources might eventually be 
added some imports from the Eastern 


Hemisphere before the end of the next 


ten years, if needed. 

At this early stage following the war, 
the U. S. oil industry already is back 
close to a prewar basis of having large 
excess capacity for production, refining, 
transportation, having vigorously 
ar reserve-development and 


and 
pushed post 
expansion. Capacity for producing crude 


oil now is more than 1 million barrels 
per day above current actual produc- 
tion, and refining capacity is about 


1,200,000 barrels per day above current 
actual to stills. 


serves of capacity above current opera- 


crude runs These re- 
tions are comparable with prewar, and 
having difficult 


conditions, they indicate that the indus- 


been achieved under 


try can and probably will consistently 
maintain similar excess capacity, as dif- 
ficult as the problem may now seem. 

To meet a national emergency, an- 
other 1 million barrels a day of oil could 
be made immediately available through 
civilian rationing, the recent war showed. 
Stockpiles of critical materials would 
represent additional preparedness. 

All these reserves and measures should 
meet any emergency needs for oil in 
the coming decade, without benefit of 
snythetic fuels, it is believed. 


Natural Gas Act 
Change Is Needed 


LATE IN MARCH it still was un- 
certain what Congress would do about 
bills intended to amend the Natural Gas 
Act of 1938 so as to deny the Federal 
Power Commission the power to regu- 
late independent production, gathering, 
and field sales of natural gas. The Kerr 
Bill for this purpose was being bitterly 
debated in the Senate, and the House 
had measure, the 
Harris Bill. 

This is legislation vitally needed by 


considered a similar 


the oil industry as well as the gas indus- 


try and should be fought for beyond 
this session of Congress if necessary. It 
would stand in the way of federal gov- 
ernment domination of producers of 
natural gas and deprive bureaucrats of a 
quick and way to assume similar 
powers over producers of oil. It would 


put field sales of natural gas by inde- 


easy 


pendent producers beyond the regula- 
tory reach of FPC. At the same time it 
would keep regulation of gas production 
from being used as an excuse to impose 
similar control over oil produced along 
with gas. 

The Congress which passed the Natu- 
ral Gas Act evidently intended regula- 
tion of interstate gas pipe lines but not 
control of natural gas produc- 


the administrators of the 


federal 
tion. But now 
law threaten to construe it as giving au- 
thority to go all the way in regulating 
the gas industry—all the way to the 
small operator who owns only a few gas 
wells in one state—under the excuse that 
his gas goes ultimately into an interstate 
pipe line. 

Under that interpretation, FPC 
dictate the price of the gas at the well- 


could 


head and limit the producer’s profit if 


any to a fixed low rate of return. Oil 


operators could be similarly regulated 


upon selling gas to pipe lines. 
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Shaky Price Structure May 
Be Major Problem in 1950 


“A shaky price structure” is one of the 
industry’s major problems in 1950, ac- 
cording to Standard & Poor’s Industry 
Surveys in its current analysis of the oil 
industry, dated March 16. Other major 
problems cited: (1) Ample supplies and 
attendant cuts in state production allow- 
ables; (2) limitations on importation of 
dollar oil into Britain and other sterling 
areas; and (3) several proposals for fed- 
eral regulation. 

Over-all profits from oil operations 
may decline 15 percent this year, accord- 
ing to the analysis. Variations among 
companies, will reflect differences in ac- 
counting practices, drilling activity, inte- 
gration, location, and the extent of inter- 
ests in the growing natural gas industry. 
Dividends may exceed 50 percent of 
profits, against 45 percent in 1949 and 25 
1948, with benefit of strong 
finances and a further decline in capital 


percent in 


expenditures. Earnings in 1949 were 
about 28 percent under 1948. 
While exports will decline further, 


total demand for all oils should be higher 
in 1950, because of gains in domestic 
consumption of gasoline, distillate fuel 
oil, and perhaps some other products. 
Trend of crude production will depend 
to large extent on crude imports. First- 
half crude output likely will be under a 
year ago, reflecting sharp cuts in allow- 
ables in first quarter. Drilling will be 
moderately lower later in the year, the 
report predicts. 

Limitations by Britain and other ster- 
ling countries on oil that American com- 
panies may sell in those markets pose 
far-reaching problems. The domestic in- 
dustry will be affected by the level of 
U. S. imports. Originally forced upward 
by loss of European outlets, imports more 
recently have been checked by voluntary 
reductions of American importing com- 
panies in response to protests of other 
domestic producers and threats of quotas 
and tariffs, according to the analysis. 

Should the British continue to limit 
importations of dollar oil, American com- 
panies may resort to price cutting in for- 
eign markets, the report This 
would almost certainly be reflected in 
lower postings in the U. S. “As the do- 
mestic price structure already is shaky, 
a cut of about 25 cents a barrel would 


states. 


come as no surprise.” 
With the spread between crude and 
product prices now permitting only nom- 
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inal refinery margins, and shading of re- 
tail gasoline prices becoming more 
prevalent, the pressure on crude prices 
is heavy. However, a cut in crude prices 
would bring little relief to refiners, ac- 
cording to the analysis, since any decline 
almost certainly would be reflected in 
lower product prices. 

Growth in prospect for the natural gas 
industry in 1950 may exceed that accom- 
plished in 1949, when the industry mar- 
keted almost 6 trillion cubic feet of gas, 
about 12 percent more than in 1948. In 
many areas where natural gas is becom- 
ing available in increasing quantities, 
sales of fuel oils will be affected. But this 
is not a drastic problem, the report states, 
as rising gas prices are slowly closing 
the price differential in favor of natural 
gas, and fuel oil markets lost to gas prob- 
ably will be offset by further inroads of 
oil on coal markets. 

Thus, 1950 promises to be a peak year 
for revenues and profits of natural gas 
producers, according to the analysis. In 
addition to the volume increases, prices 
of gas are trending sharply upward. Most 
gas contracts call for an ascending scale 
of prices for a period of at least 10 years. 
Prices of natural gasoline, butane, pro- 
pane, etc., important determinants of gas 
producers’ earnings, should be more 
stable this year. 

The Kerr amendment ot the Natural 
Gas Act of 1938 would exempt independ- 
ent natural gas producers from Federal 
jurisdiction. Con- 


Power Commission 


gressional action on the measure may 
have an important bearing on the corpo- 
rate structure of oil producers with large 
natural gas interests and on field prices 
of natural gas, the report points out. 
Active industry regulation by the FPC 
might bring on lower gas prices and sep- 
aration of oil and gas activities into dif- 


ferent companies. 


Texas Allowable Increased 
By 130,376 Barrels Daily 


Some relief for pain of curtailment 
was provided for Texas producers when 
the Texas Railroad 
March 20 ordered the state’s crude allow- 


able raised to 2,088,722 barrels daily for 


Commission on 


April, an increase of 130,376 barrels over 
the current a.Jowable. 

The order allows 17 producing days in 
April, as in March, and the increase was 


prorated among 134 fields where produc- 


tion had been cut back in March under a 
new formula for determining well allow- 
ables, based on depth and acreage instead 
of maximum efficient rate. The depth- 
acreage basis was continued in the April 
order. 
Although all 


some increases, the most 


districts of the state 


gained note- 
worthy raises were those of about 55,000 
barrels daily in District 8 (West Texas), 
40,000 in District 3 (Upper Gulf Coast), 
and 8000 in the East Texas field. 

The increase in the Texas allowables 
was closely in line with purchasers’ nomi- 
nations for Texas crude in April, which 
were about 86,000 barrels a day higher 
than for March, seeking 
49,000 for West Texas, 10,000 for East 
Texas field, and 20,000 for the Gulf Coast. 
The new state total also was close to the 
U.S. Bureau of Mines estimate of 2,060,- 
000 barrels daily as market demand for 


increases of 


Texas crude in April. 

Seeming to justify the increase was the 
fact that in the week ended March 11 
there was a withdrawal of 1,787,000 bar- 
rels from Texas crude stocks, the total 
dropping to 107,383,000 barrels, with 
West Texas accounting for 1,020,000 bar- 
rels of the withdrawal and East Texas 
122,000. 

The April order will restore only about 
17 percent of the 750,000 barrels per day 
of Teaxs production shut in during the 
past 15 months. From 2,700,000 barrels 
per day produced in December, 1948, 
Texas allowable output declined to 1,958,- 
000 daily at mid-March, 1950, through a 
series of 12 monthly allowable cuts inter- 
rupted by only three increases. 

In the hearing that preceded setting of 
April allowables, necessity of Texas cur- 
tailment was linked directly with imports, 
which had just been reported by the 
government to have averaged 885,000 bar- 
rels daily in January, the highest in 
history. Prior to the hearing, there had 
also been protests, made public by inde- 
pendent operators, that major crude pur- 
chasing concerns had been discriminating 
against Texas, in favor of other states, in 
purchasing their requirements. 


Special Session May Act on 
California Conservation Bill 


Hope still exists among California oil 
producers that Governor Warren may see 
fit to place the newly sponsored oil con- 
before the current 


servation measure 


special session of the Legislature. How- 
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You can’t beat the CRANE line 


RUGGED VALVES FOR RUGGED SERVICES 


For high pressure water, oil, or gas lines .. . these heavily 
proportioned, oval shaped Crane Ferrosteel Swing Checks 
assure maximum valve performance. Ample flow is as- 
sured by full diameter seat opening. When flow is off, the 
disc—prevented by a disc stop from sticking in open 
position—closes of its own weight. This positive action 
avoids damage from slamming caused by back flow. 


Large bolted cap with male and female joint prevents 
gasket blow-out... yet is easy to dismantle for inspection 
and cleaning purposes. These valves may be used in 
horizontal lines, or in vertical position for upward flow. 
Available with flanged or screwed ends. See your No. 49 
Crane Catalog, p. 124. 





No. 39E, Flanged Swing Check 

‘ a: oy nid a Ae Working Pressures: 250 pounds steam, 
CRANE CO., 836 S. Michigan Ave., Chicago 5, Illinois 450° F; 500 pounds water, oil, or gas. 
Branches and Wholesalers Serving All Industrial Areas Sizes: 2 to 12-inch. 


ee ANY PETROLEUM PIPING INSTALLATION CAN BE 
COMPLETELY CRANE-EQUIPPED...ON ONE PURCHASE ORDER 
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ever, should it not be placed on the 


agenda of the current session, the Oil 
Producers Agency, which is most active 
in sponsoring the bill, will continue to 


work toward eventual passage of the 


measure when the regular session con 
venes early in 1951. 

With the exception of one independent 
company whose head has expressed him- 
self as being against such a measure, 
there seems to be little or no opposition 
among the larger independents which 
fought enactment of similar measures in 
the past. 

Indications that the anti-trust division 
looks 


upon the state’s present system of volun- 


of the government with disfavor 


tary conservation practices are thought 
to be an important element influencing 
independents who previously had not fa- 
conservation 


vored a_ state-controlled 


measure, 


Proposed Import Compromise 
Would Need No Legislation 


A compromise solution to the contro 
versial petroleum import problem is be 


ing discussed in Washington by which 


quotas would be imposed on oil imports 


and the tariff raised about 5 cents a 


barrel. This solution could be applied 


without legislation through cancellation 
of the 
Mexico, 


ports of crude and fuel oil at a tariff im 


reciprocal trade agreement with 

which authorizes unlimited im 
post of 10% cents a barrel. Such a can 
cellation automatically would restore the 
Venezuelan reciprocal trade agreement 
which provided for oil imports up to 5 
percent of the preceding year’s domestic 
refineries’ runs, with 10% cents tariff on 
this 5 percent volume, and 21-cent tariff 
on all imports above the 5 percent figure. 

On the basis of 1949 refinery runs, the 
10'%-cent tariff would be applicable to 
about 300,000 barrels a day of imports, 
while about 550,000 barreis a day would 
be taxed the full 21-cent limit. 

The State Department has been con- 
sidering denouncing the prevailing Mex- 
ico trade agreement and restoration of 
the Venezuelan agreement as the most 
expeditious way of handling the import 
problem. The U. S.-Mexico pact became 
effective January 30, 1943, or four years 
after the original Venezuelan agreement 
was made. The Mexico pact eliminated 
the quota and tariff features which had 
existed in the Venezuelan agreement, and 
abrogation of the Mexico pact automat- 
ically would restore the Venezuelan 
agreement. 

It is reported that Mexico might favor 
abrogation of the agreement in return 
for its long-sought UV. S. oil loan. 

Meanwhile, various industry and gov- 
ernment groups were at odds on the effect 
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of oil imports on the domestic petroleum 
industry. The National Petroleum Coun- 
cil January 26 unanimously adopted a 
resolution to the effect that “the sharp 
increase in imports of crude oil and its 
products, coupled with the continuing 
decline in exports of crude oil and its 
products, has hurt the domestic oil indus- 
try.” The council further warned that if 
imports continue “without regard to the 
principle of only supplementing the do- 
mestic production of crude and products, 
they will seriously damage the oil indus- 
try and thus adversely affect the national 
economy and national security.” 
However, thereafter Hugh A. Stewart, 
chief of the Oil and Gas Division of the 
Department of Interior, claimed before 
the petroleum subcommittee of the House 
Interstate and Foreign Commerce Com- 
mittee that oil imports were not seriously 
affecting the domestic industry 
Also, Assistant Secretary of 
merce Thomas C. Blaisdell, before the o1l 


policy hearings of the Harris Committee, 


Com- 


opposed restrictions on oil imports. While 
he admitted that imports had contributed 


to the decline of U. S. production, he said 
her tactors were more important. He 


questions d whe ther 


ot 
reduced production 
materially injurious to. the 
” Blaisdell urged that 


domestic demand, we 


“has been 
industry as a whole 
to meet increasing 
“take advantage of low-cost foreign oil 
and conserve our national supplies.” 
Secretary of Interior Oscar Chapman, 
however, has declared that oil imports 
constitute a serious problem, and he has 
indicated he may go back to his advisory 
the National 


for recommendations on what should be 


group, Petroleum Council, 
done. 

The rift over the import issue has gone 
deeper into industry ranks, too. B. Brew- 
ster Jennings, president of Socony- 
Vacuum Oil Company, has publicly op- 
posed limitation of petroleum imports, 
while Board Chairman Robert E. Wilson 
A. W. Standard 


Oil Company of Indiana, have said: “If 


and President Peake, 
the increase in imports continues, it will 
be a further threat to the prosperity and 
growth of the domestic industry, which 
must always be our mainstay in peace or 
war. It will further reduce earnings from 
production and discourage the develop- 
ment of new domestic reserves.” 

With the import issue apparently dead- 
locked among various government offi- 
cials, the compromise solution of han- 
dling the problem through the reciprocal 
trade agreement strategy is gaining ap- 
proval. That could be purely an execu- 
tive action, sponsored by the State De- 
partment, and thereby would have the 
political advantage of not putting mem- 
bers of Congress, or lesser governmental 


administrators, on the spot. 


Natural Gas to Be Available 
Soon in All Sections of U. S. 


Natural gas soon will be distributed in 
New England, the Pacific Northwest, and 
the South Atlantic states, the only three 
U. S. regions not already served by this 
fuel; and the gas will compete with heat- 
ing oils for all potential new business, 
though perhaps not encroaching so much 
This prospect 
was seen by Edward Falck, consultant, 


on existing oil markets. 
at a recent meeting of the National Fed- 
eration of Financial Analysts Societies 
in New York. 

Falck offered figures comparing prices 
of No. 2 


natural gas markets with typical prices 


fuel oil in these prospective 
for natural gas in other areas for resi- 
both 


oil and gas prices into equivalent prices 


dential house heating, converting 
in cents per million Btu of heating value. 


Applying 138,500 Btu per gallon as 
heating value of oil to fuel oil prices of 
December 15, 1949, varying from 11 to 
12% cents a gallon, he showed that fuel 
oil costs the householder 80 to 90 cents 


per million Btu in several New England, 


South Atlantic and Pacific Northwest 
cities. In contrast, natural gas cost rela- 
tively less in cities shown, the rate for 
house heating in cents per million Btu 


having been 45 cents in Kansas City and 
Cleveland and At- 
cents in Houston, 70 cents in 


Denver, 51 cents in 
lanta, 5414 
Detroit. 


Falck said: “In Detroit where natural 
gas for house heating is selling at a rate 
equivalent to 70 cents per million Btu, 
No. 2 fuel oil for residential heating was 
selling at 12.9 cents a gallon, equivalent 
to about 93 cents per million Btu. As of 
August 1, 1949, there were about 85,000 
gas house-heating customers in Detroit. 
Between that date and January, 1950, it 
is reported that some 95,000 gas applica- 
tions for house heating have been filed. 
Thus the total number of customers using 
natural gas for house heating will prob- 
ably have doubled in less than a year.” 
He pointed out that even if natural gas 
is brought into new areas at a wholesale 
rate of around 30 cents per Mef, it will 
give stiff competition to fuel oils. Natu- 
ral gas at 30 cents per Mcf is equivalent 
to No. 6 fuel oil at about 4% 
gallon, or $1.89 cents a barrel. 


cents a 


Falck concluded: “It seems probable 
there will be some spread in prices favor- 
ing the use of natural gas as against oil 
for many heating and power purposes. 
This situation, which is fundamentally 
due to the wide disparity between oil and 
gas prices, can only be resolved by a 
decline in oil prices, an increase in natu- 
ral gas prices, or a combination of both.” 

Falck quoted a 1947 estimate that 33 
leading oil companies held 116 million 
acres of gas reserves, or 62.5 percent of 


the total acreage. “In the case of many 
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Measurements ‘‘on the money” 
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when you shoot with 


Welex Jets 








ALL THROUGH THE OIL FIELDS you'll hear 
operators saying, ‘““Welex puts those Jet holes 
right where you want them.” And it is to be 
expected that Welex should excel in precision 
and efficiency, because Welex originated the 
Jet perforating process and has set the pace 


in improved standards of well servicing. 


With a Welex crew perforating your well, 


you can rely on measuring accuracy that estab- 





lishes true depths within 6 inches in 10,000 
feet. Welex equipment and Welex methods 
are keyed to pin-point accuracy in measuring 
and in every phase of well servicing. When 
you entrust your well to a Welex Jet perforat- 
ing crew, you get the benefit of Welex’s years 
of experience in the original development of 


Jet perforating. 


Call the nearest Welex Station collect for 


service day or night. Write for Bulletin. 
THE ORIGINAL 


Welex”“ 2% 
JET SERVICES 


INC. — 


General Office: 3909 Hemphill Street, Phone 4-3245, Fort Worth 9, Texas. Field Stations: Falfurrias, 
Houston, Odessa, Snyder, Victoria, Wichita Falls, Tex.; Ardmore, Lindsay, Shawnee, Okla.; 
Shreveport, La. 
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of these large oil companies,” he said, 
“earnings from the sale of natural gas 
represent a substantial percentage of their 
total earnings. These companies, of 
course, will benefit from the further ex- 
pansion of the natural gas industry either 
through continuing the sale of natural 
gas produced by them or through the 
sale of their natural gas properties in 
the event that they divest themselves of 
these properties.” 


Vacation Travel This Year 
To Stimulate Gasoline Use 

While the industry lately has been 
concerned about large stocks of gasoline, 
heavy demand for this 
prospect, offering the promise that the 


product is in 


markets will satisfactorily absorb the 
supplies. 

Demand is expected to be greater in 
1950 than in 1949 not only because of 
more motor vehicles in use but also be- 
cause of larger use per vehicle. 

The average middle-income American 
family taking a vacation away from 
home this year expects to travel a greater 
distance, mainly by automobile, and 
spend more money for gasoline, lubricat- 
ing oil, food, and other necessities than 
ever before. This has been forecast by 
a nationwide The American 
Magazine, covering a cross-section of its 
71 


survey of 


4 million reader-families with average 
income of $3870 annually. The families 
expect to travel 1630 miles and spend 
$279 on the average vacation this year 
This is 381 miles and $66 more than this 
group journeyed and in 1949, 
While only 19 percent toured 2500 or 
more miles on vacation in 1949, 29 per- 
that distance 


spent 


cent to journey 
this year. 


High percentages of the vacation trav- 


expect 


eling will be done by automobile, but 
substantial percentages will be by 


and plane, which likewise involve use 


bus 


of gasoline. Those who travel by train 
or steamship also will be promoting con- 
sumption of oil industry products, espe- 
cially diesel oil and fuel oil 


California Heavy Fuel Stocks 
Down Slightly From Last Year 
California stocks of heavy fuel oil are 
down slightly from the level attained at 
this time last year, thanks principally to 
the temporary market developed at East 
Coast ports during the winter 
months. That market 
pended upon permanently because of the 
fact that Mid-Continent sources of the 
material shortly will become available, 
and being closer to the East Coast, will 
recapture some of that market. 
However, it is estimated that about 18 
million barrels of heavy fuel oil from 
California will have been shipped east 


recent 
cannot be de- 
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by the latter part of this year. During the 
period from October through January, 
it is estimated that approximately 8 mil- 


lion barrels have been moved east. One 
major company, for example, has con- 
tracts for from one to two tanker loads 
per month (100,000 barrels per load) to 
be shipped east during the coming 
summer. 

The expression, “unless or until a gas 
line is laid into the Northwest,” probably 
will be heard more often in the coming 
months as the demand situation for Cali- 
fornia fuel oils is discussed or estimated. 
Robert L. Minckler, president of General 
Petroleum Corporation, in addressing the 
San Joaquin Valley Oil Producers Asso- 
ciation at Bakersfield, March 16, used 
that expression to qualify his estimate 
that demand for California and 
diesel oils will increase at a rate of from 


stove 


four to five percent per year. Gasoline 
demand, he estimated, will increase at a 
rate of from three to four percent per 
year. 

The principal other product, heavy fuel 
oil, has a less definite future. Accelerated 
dieselization of railroads and the laying 
of a second gas line into California rep- 
resent permanent losses of market for the 
heavy material. Heavy fuel oil, rather 
than being a marketable material in itself, 
now must be considered as a raw mate- 
rial from which gasoline and distillates 
will be produced when improved refinery 
techniques are developed and put in use. 


Bureau Figures on Cost of 
Synthetics Are Challenged 


U. S. Bureau of Mines figures on costs 
of making synthetic liquid fuels, as con- 
tained in annual report of Secretary of 
Interior, were sharply criticized March 
17 in a statement made public by A. L. 
Solliday, executive 
Stanolind Oil and Gas Company, which 


vice president of 
has conducted extensive scientific work 
on synthetic liquid fuels for nearly a dec- 
ade. He charged that the government cost 
figures are too low, incomplete, and mis- 
leading, being based on calculations that 
are sometimes “no more than wishful 
thinking.” 

The Bureau of Mines indicated that jet 
fuel, diesel oil, and residual fuels could 
be made from oil shale for 9 cents a gal- 
lon, but according to Solliday, the indus- 
try has indicated that it would cost 22.5 
cents to make gasoline from shale. The 
secretary’s report also contained bureau 
figures on cost of gasoline from the coal 
hydrogenation process. This cost would 
be 14.5 cents a gallon, as compared to 
industry estimates of 22.5 cents. The bu- 
reau figures inadequately show the basis 
for arriving at the estimates, declared 
Solliday. 

Calling the 
leading,” he 


bureau’s estimates ‘“‘mis- 


said that the government 


and industry figures were not compar- 
able. Objections that he offered to the 
government figures included the fol- 
lowing: 

1. The bureau’s figures leave out the 
cost of housing workers at remote 
mining areas and the cost of trans- 
portation of products from the mine 
to a market area; 

. The bureau has computed its cost on 
low premium products such as jet, 
diesel and residual fuels which have 
little market value or demand, 
whereas industry has based its cost 


bo 


on high premium motor gasoline; 

. The bureau allows too low a return 
on capital investment—only 3 per- 
cent—in spite of the great risk in- 


, 
w 


volved in such a venture; 

4. The bureau puts capital investment 

at unrealistic low levels. 

The Stanolind executive also charged 
that the bureau used investments costs 
which have been lowered in anticipation 
ot possible future developments. “To fig- 
ure probable costs on the basis of proc- 
esses which have not vet been discovered 
is no more than wishful thinking. Our 
estimates have been worked out on the 
basis of processes which we know are 
here today, and not based on what we 
hope may work in the future.” 

To enable the public to judge whether 
synthetic fuels represent a sound or un- 
sound investment, he said the bureau 
should publish detailed breakdowns of 
all its economic calculations including in- 
vestment costs. “Until the bureau does 
so, the public will continue to read con- 
flicting reports about the cost of syn- 
thetic fuels. The end result will be con- 
fusion on this vital subject—confusion 
which we as a nation cannot afford.” 


Increase in Federal Aid 
For Highways Is Opposed 

In suppling fuel for automotive trans- 
portation, the oil industry should be con- 
cerned over a threat that highways will 
be nationalized and expensively admin- 
istered. 

As a part of the far-flung expansion 
of the federal government into spheres 
traditionally controlled by local and state 
governments, legislation now __ before 
Congress (H.R. 7398), if enacted, would 
government assume a 


have the federal 


three-fourths share in financing inter- 
state highways. 
The bill is opposed by the U. S. Cham- 


ber of Commerce and other groups, who 
assert it would result ultimately in fed- 
eral control of all roads and streets with 
federal traffic laws and federal traffic 
police to enforce them. This would rep- 
resent a new federal bureau, employing 
thousands with an annual payroll of mil- 
lions of dollars and probably would re- 
place state traffic enforcement, say the 
opponents. 
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GENERAL AMERICAN 


TRANSPORTATION CORPORATION 
135 South LaSalle Street, Chicago 90, Illinois 


District Offices: Buffalo * Cleveland * Dallas * Houston 
Los Angeles * New Orleans * New York * Pittsburgh 
St. Louis * San Francisco * Seattle * Tulsa * Washington 


Export Dept, 10 East 49th Street, New York 17, New York 
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Rise in Gasoline Stocks 
By CECIL W. SMITH, 


operations were cut back moderately during February, 
and although the resulting drop in gasoline production did not prevent 
those stocks from continuing to climb, it did slow the rate at which they 
had accumulated in January. The cutback was not very large, but it was 
a move in the proper direction. 

Causing most concern to the industry at present are these gasoline 
stocks. They were held to a net gain of 8 million barrels during February, 
while a month before 12 million barrels had been added to the already 
high levels. By the end of February, stocks had risen to a new all-time 
peak, almost 7 million barrels higher than ever before. 

End of the month found the fuel oil stocks in very good position. No 
longer was the industry faced with any possible heating oil shortages 
Distillates were almost on a par with year before levels and the heavier 
residuals were substantially lower than last vear’s volumes. The big ques- 
tion was narrowed down to the motor fuels. Gasoline price sloppiness 
from excessive stocks would certainly exert downward pressure on crude 
prices. 

Little change was made in daily crude production rates during February 
compared with January’s; however, a slight increase was noted. Even so, 
crude stocks were whittled 

The month’s runs to refinery stills averaged 5,323,000 barrels a day, a 
drop of 168,000 barrels a day from January’s rate. They were also 157,000 
barrels a day less than those of February of last year 

lessened refinery activity lowered daily gasoline output 82,000 barrels 
from January’s average. However, February’s average was 51,000 barrels 
a day greater than output in the comparable month of 1949, though 
refinery runs were 157,000 barrels a day greater in the earlier period. Only 
explanation is that larger gasoline cuts are being taken from a barrel 
of crude, than was the case a year ago. That being the principal reason fot 


such great quantities of gasoline being on hand 


Crude Oil and Refined Products Trends 


(THOUSANDS OF BARRELS) 











DISTILLATE RESIDUAL 
CRUDE OIL GASOLINE FUEL FUEL 
Pro- Runs to | Stocks Pro- Stocks Pro- Stocks Pro- Stocks 
duction | Stills End of | duction | End of | duction | End of | duction | End of 
MONTH Daily | Daily | Month | Daily Month Daily Month Daily | Month 
1948: 
January. 5,283 229,842 102,167 1,082 39,788 1,278 36,260 
February. 5,353 231,419 110,999 1,127 33,019 1,295 35,602 
March... 5,406 111,949 1,050 30,570 1,307 
April 5,484 109,289 978 32,56 1,303 
May.... 5,502 108,552 992 1,314 | 
June.... 5,544 : 104,518 998 1,280 
July 5, 4 98,839 994 1,264 
August 5,577 $ 95,445 1,038 1,248 |} 
September 5,435 237, 90,518 961 1,154 
October 5,632 243,972 92,426 1,069 1,268 61,456 
November 5,675 250,066 95,589 1,081 | 80,658 .277 | 64,865 
December 5,688 256,254 103,697 1,106 | 71,475 1,299 64,021 
1949: 
January 5,36 5,641 | | 116,621 1,063 1,348 | 62,508 
February 5,480 126,054 1,004 1,282 59,398 
March 5,352 127,443 993 1,258 58,190 
April 5,141 125,351 846 1,147 59,668 
May.. 5,195 | 121,602 813 1,138 63,576 
June.. 5,162 | 114,041 771 1,041 | 64,628 
July 5,173 111,217 | 835 | 1,040 66,084 
August 5,241 | 104,879 902 | 1,078 66,843 
September 5,427 f 101,799 | 1,002 1,110 67,117 
October 5,373 | 250,932 103,287 1,001 1,141 | 68,673 
November 5,293 | 256,010 104,707 962 88,212 1,180 | 65,112 
December 5,475 | 253,356 111,521 1,032 | 75,207 1,203 60,193 
1950: } 
January... 4,943 5,491 248,285 | 2,617 125,627 1,060 65,352 1,178 55,988 
February 4,969 | 5,323 245,958 2,535 134,025 990 54,173 1,158 47,559 
Feb., 1950 
Change: 
In Month +26 | 168 2,327 82 +8398 70 11,179 20 8,429 
In Year... 407 157 19,258 51 | +7,971 14 +236 124 | —11,839 
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Trends ta UW. S. 


Slowed During February 


Statistical Editor 


Gasoline stocks ended the month totaling 134,025,000 barrels. That was 
ot only a new all-time high mark, but it was about 7 million barrels 
ibove the previous peak. Additions to these stocks during the period 
zmounted to 8,398,000 barrels. This was too much, but offered a little 
relief from the more than 12 million barrels added in January. At the 


end of February, gasoline stocks amounted to 7,971,000 barrels more than 
were in tanks a year earlier. 

\ small gain of 26,000 barerls a day from January’s crude production 
rate boosted February’s output to 4,969,000 barrels a day. That was 407,000 
barrels a day less than was produced in February, 1949 

Despite increased crude production and lowered refining, crude stocks 
were decreased by 2,327,000 barrels during the month, They ended totaling 
245,958,000 barrels, which was 19,258,000 barrels less than was in tanks 
1 vear aXO. 

Distillate fuel oil stocks were brought down to year-ago levels by with 
lrawals totaling 11,179,000 barrels during the month. At the close of 
February they totaled 54,173,000 barrels, which was only 236,000 barrels 

re than was on hand a year before. Lowered refinery runs resulted 
distillate output dropping 70,000 barrels per day during February as 
mpared with January’s production. 


Stocks of residual fuel oils totaled 47,559,000 barrels at the end of 























February after being reduced 8,429,000 barrels during the period. That 
amount was 11,839,000 barrels less than residual stocks had totaled a veat 
petore 
State Crude Oil Production 
(THOUSANDS OF BARRELS) 
DAILY AVERAGE PRODUCTION TOTAL 
- FIRST TWO MONTHS 
% Dit. - 
February | January | February | February J Dik 
STATE or DISTRICT! 1950 1950 1949 *49-"50 1950 1949 *49-'50 
4 ma 1.7 1.6 1.3 t+ 30.8 97 73 32.9 
{rkansas 85.4 82.7 87.1 1.9 4,953 5,070 2.3 
nia 868.1 946.9 8,2 51,240 55,669 8.0 
ado 59.9 64.3 8.4 3,504 3,839 8.7 
la 1.0 1.2 16.7 59 72 18.1 
s 180.3 172.9 5.3 10,687 10,004 6.8 
27.5 22.2 21.6 1,608 1,287 24.9 
268.9 289.0 4.1 16,094 16,887 4.7 
Ky 26.3 22.1 + 14.0 1,521 1,314 15.8 
isiana 562.7 523.2 + §3 33,309 30,815 8.1 
North Louisiana 129.6 129.6 125.0 + 3.7 7,645 7,372 3.7 
South Louisiana 437.0 433.1 398.2 t+ 9.7 25,663 23,443 9.5 
44.6 44.0 1.5 2,012 2,732 A 
101.3 101.5 6.3 5,983 6.608 05 
I iri 0.1 0.1 6 7 14.3 
Montana 22.0 23.5 6.0 1,346 1,417 5.0 
Nebraska 1.7 1.4 183.3 9] 39 + 133.3 
New Mexico 129.3 129.8 4.7 7,642 7,864 2.8 
New York 13.5 | 13.4 9.7 793 713 | 11.2 
Ohio 8.9 9.0 6.3 526 525 + 0.1 
421.0 | 410.7 0.3 24,241 25,311 4.2 
lvania 27.6 28.0 15.6 1,639 1,899 13.7 
f 0.1 3 1 200.0 
1,943.5 1,955.3 16.6 115,033 137,642 16.4 
Dist. 1—South Central 25.7 26.2 28.0 §,2 1,622 5.5 
Dist. 2—Middle Gulf 113.0 114.8 5 28.6 9,539 29.5 
Dist. 3—Upper Gulf 379.4 375.8 17.1 27,346 18.5 
Dist, 4—Lower Gulf-S.W 181.5 180.9 18.5 13,332 19.8 
Dist. 5—East Central 31.7 | 32.7 | 29.5 : 2,701 29.6 
Dist. 6—Northeast 302.1 | 306.9 | 29.1 17,974 24,646 27.1 
Dist. 7-B—N. Central 62.1 | 62.3 | 5.2 3,671 3,780 2.9 
Dist. 7-C—West 49.7 | 47.0 0.2 2,847 2,899 1.8 
Dist. 8—West.. 579.0 573.6 12.1 33,994 39,463 - 13.8 
Dist. 9—North 130.1 142.7 6.2 8,060 8,190 1.6 
Dist. 10—Panhandle 89.2 92.4 0.5 5,363 5,280 | + 1.6 
Utal 2.6 Sy 4 0.1 23.8 169 9 | +1777.8 
Virginia 0.1 O01 | 0.1 5 6 | 16.7 
West Virginia 8.0 7.6 7.5 6.7 461 421; + 9.5 
Wyoming 151.6 145.3 | 115.8 30.9 8,751 7,367 18.8 
Total United States 4,969.5 4,942.9 5,375.6 7.5 292,384 317,591 - 7.9 
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Texas May Allowables Likely 
To Be Fixed by Current Plan 


= great confusion concerning allo- 


cation of crude production by the Texas 
Railroad Commission during the past 
few months arises from a variety of 
factors. These include imports supplant- 
ing Texas crude in the domestic mar- 
ket; a productive capacity far greater 
than the demand for Texas crude; allo- 
cation to wells protected by the mat 
ginal well statute; discovery of vast new 
pools such as the Scurry County group; 
and a constantly increasing number of 
wells among which the allowable must 
be distributed. 

3riefly, the problem is this: 
find market demand sufficiently large to 


where to 


permit all old Texas oil fields to pro- 
duce at the same rate they did during 
the war; then to provide proportionate 
amounts for those new fields discovered 
since December, 1948, when the demand 
began to decline seriously. 

Imports, which were reported as 440,- 
000 barrels in December, 1948, had risen 
to about 800,000 barrels by December, 
1949. Gasoline stocks were 100,286,000 
in December, 1948, rose to 113,497,000 
barrels in December, 1949, were up to 
133,000,000 by the time the March hear- 
ing was held in Fort Worth in 1950. 

The Bureau of Mines estimate of de- 
mand for Texas oil was 2,450,000 in De 
cember, 1948, dropped to 2,200,000 in 
December, 1949, and was down to 2,060, 
000 for April, 1950. 


MER Ceiling 

During the war, when it was possi- 
ble to sell all the oil that could be pro- 
duced, the began using 
MER (Maximum or Most Efficient 
Rate) as a ceiling. This was established 
as the maximum that a field might be 
able to produce without injuring the 


commission 


reservoir. 

Demand continued to rise after the 
War, and in 1947 the commission de- 
veloped a formula known as the “1947 
yardstick.” It was applied to those non- 
marginal fields for which an MER had 
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not been established. Eventually, how- 
ever, an MER was established for most 
fields and this was substituted as a ceil- 
ing. Because the demand was high, all 
fields were permitted to produce at this 
ceiling. 

By the week ending December 25, 
1948, Texas allowables had 
2,730,301 daily, which was distributed 
among 110,741 wells. However, stocks 


risen to 


had been increasing sharply for several 
months, and demand began dropping 
Consequently, the commission made its 
first postwar cut in production in Janu 
ary, 1949. 


MER Rises 

The December, 1948, allowable rep- 
resented the MER for all Texas oil 
fields as of that date. Thereafter, through 
February, 1950, the total scheduled al- 
lowable represented the total MER for 
Texas. Adjustments were accomplished 
by changing the number of producing 
days permitted each month. Every field 
was permitted to produce its MER for 
the number of producing days specified 
in the order. 

By December 24, 1949, the total MER 
had risen to 3,262,053 barrels, a gain of 
531,752 barrels; but the allowable per 
calendar day had dropped to 2,146,732 
barrels, a loss of 583,569 barrels. An- 
other fact, the number of producing 
wells, had changed radically, rising to 
116,937 wells, an increase of 6,196. This 
meant that the Railroad Commission 
had found it necessary to cut the aver- 
age allowable per well from 24.65 to 
18.36 barrels per well. This was an aver- 
age loss of 6.29 barrels, or 25.51 per 
cent in one year. 

Reports to the commission in Febru- 
ary, 1950, showed a demand even 
Again a cut was ordered, this 
time to 1,970,199 March. 
Now there were 118,436 wells and the 
average per well dropped 1.72 barrels 


to 16.64. 


smaller. 
barrels for 


The commission was in serious trouble 
now. It was running into the Marginal 
Well Law, the statute which prohibits 
cutting the allowable of a pumping well 
with limited producing ability below a 
certain figure—a figure which varies with 
the depth. 

In the East Texas field, which had 
been ordered to produce two days less 
than other fields, allowables had dropped 
to an average of 9.60 barrels in Febru- 
ary. The marginal limit in the field is 
20 barrels. This resulted in one well 
producing 19 barrels every day in the 
month if that was all it could do, while 
an offset capable of producing 1000 bar- 


rels went along at 9.60 barrels 


East Texans Protest 

East Texans could not see the justice 
in this, nor could they see how they 
were going to repay their loans, main- 
tain payrolls, and keep shops open with 
the reduced income which the field had. 
At this time the field had an MER of 
about 302,000 barrels per day, which 
presumably it could produce without 
waste 

Representatives of labor, merchants 
and oil men sWarmed into the February 
Antonio and 


statewide hearing at San 
insisted that East Texas be given the 
same number of producing days as other 
fields. The commission (and apparently 
most of the other oil operators), agreed 
with the argument, so this was done in 
March. That took some oil from other 
wells to which it might have been as- 
signed, and raised the average per well 
in East 11.28 barrels for 
March, while other fields took a cut. 


Texas to 


Over the years, field after field had 
been exempt from shutdown orders un- 
til there were 307 of 1,666 exempt in 
February, 1950. The total allowable as- 
signed to these wells was 668,966 bar- 
rels in February. 

The climax came at the February 
hearing in San Antonio. Here the com- 
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mission announced it would institute a 
new method of distribution. 

Nearly four hours were 
cussing a system based on a combina- 
allowances and 


spent dis- 
well 
There strong 
operators. Consequently, the 


tion of marginal 
MER. 
raised by 
1947 plan was substituted for the one 
proposed by the commission. 


were objections 


Widespread Hardship 

otal demand, as estimated by the 
commission, was down just 5 percent, 
and production for March was cut by 
just 5 percent. However, the reduction 
for some fields was as much as 66 per- 
cent, 

Thompson, for instance, dropped from 
300 to 82 barrels per well; other fields 
with allowables in excess of 80 or 90 
barrels were cut 30, 40 or 50 percent. 
Scurry County wells were cut from 111 
to 65 barrels daily. Altogether, 134 of 
the best oil fields in the state felt the 
knife. East Texas alone, of the better 
fields, found its situation improved. This 
greatly influenced the income of many 
individuals and companies. 

The effect of the order in some cases 
was felt in the income to various char- 
itable and educational institutions whose 
income was based on oil royalties in the 
best Texas fields. Funds they thought 
ample to amortize loans were no longer 
sufficient to pay the interest, let alone 
the principal. 

The Van field, 
able cut from 36,000 to 17,750 barrels, 


with its basic allow- 
could no longer supply gas to heat the 
school house, had in effect its taxable 
values so reduced that city, school dis- 
trict and county operations were threat- 
serious cuts resulting from 


ened with 


the reduced tax income. As a result, 
about 50 Van citizens appeared at Fort 
Worth when the statewide hearing was 
held there in March. While they knew 
nothing of proration, they had found out 
about “deflated pocketbooks.” 

In 14 months the 
Van field, one of the 


l*¢ XaS, 


allowable for the 
stable in 
The 


payout on royalties at current prices had 


most 
had been cut 70 percent. 
been extended from six to 24 years 
One after another operators, royalty 
wners, bankers and business men told 
of the destruction of their equities which 
from the commission’s 
While no specific plan 
Humble Oil & Refining 
Company urged the commission to re- 
turn to MER as a factor. The company 
put on lengthy testimony to show how 


had resulted 
March 


was offered, 


order. 


one major field after another had suf- 
from the discrimination alleged. 

Its most telling evidence, however, in- 
volved low-cold test crude 
from about 35 fields. Special lubricants 
this 


with physical properties that cannot be 


1¢ red 
produced 


are derived from oil — lubricants 


1950 * WORLD OIL 


April, 


duplicated when they are derived from 
other crudes with similar chemical prop- 
erties. The net result of the cut, Hum- 
ble testified, was that oil for this pur- 
pose would have to be imported since 
it is produced nowhere else in the U. S. 
with the exception of one field in Lou- 
isiana, and no production from that field 
is available to Texas buyers. 

The commissioners pointed to the vast 
stocks of crude and products on hand. 
Crude stocks, the commission noted, 
were about 5 million barrels below the 
figure purchasers had recommended as 
a minimum. Gasoline stocks, up to 133 
million barrels, were 13 million barrels 
above the figure recommended for April 
1, and there was no indication that runs 
to stills would be cut. Meanwhile, im- 
ports had continued to mount. 

Principal thought that 
there was some relief in sight. They 
noted that the stock increases during the 
past year had taken place on the West 


purchasers 


Coast primarily. East of the Rockies the 
increase had been only 2 or 3 percent. 
The March hearing closed without in- 
dustry offering any plan in the record 
commission 


from the one the 


Humble alone urged a re- 


different 
was using. 
turn to the use of MER. 

The industry, however, had not been 
A study had been prepared 
increase of about 
ordered, 


entirely idle 
showing how, if an 
75,000 
this might be distributed among the 134 
without 


barrels per day were 


fields reduced most severely 
cutting the others. 

The basis of this plan was to subtract 
from the MER of a big well the amount 
of oil permitted by the yardstick, then 
give it half the remainder and add to it 
the quantity granted on the yardstick. 
In Thompson, where the top MER was 
300 barrels per well, and the yardstick 
provided 82 barrels, it worked like this: 

Three hundred minus 82 left 218 bar- 
rels. Half of 218 barrels is 109 barrels 
Fighty-two barrels plus 109 barrels total 
191 barrels, the allowable which would 
be applied to the well under the plan. 

This method had been brought to the 
attention of commission engineers prior 
to the hearing and had been discussed 
with them briefly. However, it was not 
put into the record at Fort Worth, nor 
f the 


attention ¢ com- 


brought to the 


missioners officially. 


April Plan 

lhe commissioners, nevertheless, were 
seriously concerned with the plight of 
the industry. Testimony presented at the 
hearing showed that purchasers would 
buy all the oil that could be produced 
in 18 days in April if the March plan 
was continued. Testimony on the 134 
indicated clearly 
Evidently the 


fields cut drastically 


that they needed relief. 


commissioners concluded that if 
increases were approved, the major por- 
tion should go to these fields. 


any 


The plan adopted for April was simi- 
lar to that plan suggested by the com- 
panies privately. However, the commis- 
sion, after making deductions for margi- 
nal and exempt fields and _ providing 
minimum allowables for all fields, found 
that it had available for distribution only 
45 instead of 50 percent of the MER 
remaining. This oil then was allocated 
to these fields and all were permitted 
to produce 17 days just as they had in 
March. 

Everyone got a raise, 
cause of the shorter producing month, 


however, be- 


17/30 being greater than 17/31. 
Operators, however, are still dissatis- 
fied. The ones who received increased 
allowables on the MER basis feel that 
the commission has made a long stride 
in the right direction, but they still want 
to produce more oil. Fields producing 
low cold test crude still will not be able 


to supply the market. 


Commission Cautions 


Meanwhile, the commission is con- 
vinced that it has gone as far as it can 
if market demand is to be a controlling 
factor. It has exceeded the estimates 
made by the U. S. 


has granted increases equivalent to the 


Bureau of Mines. It 


increases in nominations filed by pur- 
chasers of Texas crude. 

Like East Texas, Scurry County seems 
to have come in at the wrong time, 
adding a terrific load to an already over- 
burdened supply. Other discoveries con 
tinue apace despite declining allowables. 
The year 1949 set a new record for wells 
completed in Texas. 

Meanwhile, the operators believe that 
they were not treated fairly when the 
1947 yardstick plan was instituted with- 
out its effect being fully explained. They 
believe that the commission could have 
found a less drastic method of distribu- 
tion, one that would not have sacrificed 
fields for the benefit of the 
poorer ones. 

On April 14 at Austin, the commis- 
sion will hold its statewide hearings to 
fix May allowables. Unless there is an 
increase in demand, it likely 
that the plan in effect now will be con- 
tinued. Production may continue on the 
17-day rate, but will drop to 16 days if 


the demand remains constant. 


the best 


appears 


As Commissioner Thompson has 


pointed out, the increasing number of 
wells and a reduced market can only 
mean smaller allowables per well. And 
the operators find that the lower allow- 
ables extend payout time too much. 

Can anyone tell Texas how to handle 
its surplus oil in a manner satistactory 


to all concerned? 
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Last December the Union Baptist Church, five miles west of Snyder, got a producer and now the 
Union Methodist Church, across the road, has a well drilling. The christmas tree of Union Baptist 
Church 1 is shown in the foreground. In the background is the rig drilling Union Methodist Church 1. 


P.. YLIFIC production of high gravity 
oil at economic depths, favorable allow- 
ables, the magic word “reef,” plus a lot 
of small leases, are the combined factors 
which have skyrocketed development in 
the Canyon lime of Scurry County, 
Texas, into what is probably the nearest 
approach to an old-time oil boom that 
has been seen in modern development. 
Residents have witnessed the quiet farm- 
ing and ranching community of Snyder 
transformed almost overnight into one 
of the busiest oil towns in the country. 
So rapid has been this development that 
in the 15 months since discovery of the 
North Snyder pool, a conservative esti- 
mate of 1 billion barrels of oil have been 
added to the Scurry County reserves, 
and as of March 1, 1950, there were 518 
completed producers and 173 rotary rigs 
running in the Scurry County reef area. 
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Since discovery, new drilling rigs 
moved into Scurry County at a rapidly 
increasing rate until last February 15 
when a slight decline in number of active 
rigs was noted (see Figure 1). It is 
too early at this writing to say whether 
this represents a momentary lull or 
whether the activity will continue to de- 
cline; however, many observers believe 
that the activity had reached its peak 
during the middle of February, when 
179 rigs were running. 

History of Development 

In looking back over the history of 
reef production in West Texas, the sig- 
nificance of an old abandoned well be- 
comes of such importance that it should 
be mentioned here. In February, 1938, 
Gulf Oil Corporation started drilling 
Swenson et al 1-B in Sec. 25, H&GN 


Stimulates 


Search for Reefs 


By W. M. OSBORN 
The Western Company 
Midland, Texas 


x 


SINCE DISCOVERY of the North Sny- 
der pool about 15 months ago, oil 
reserves conservatively estimated at 
1 billion barrels have been proved 
in the Scurry County, West Texas, 
reef development. This development 
is significant not only because of 
large reserves proved but because it 
proves the Pennsylvanian section to 
be a major producing horizon for the 
Permian Basin area. it has further 
emphasized the importance of reefs, 
stimulated study of reefs and meth- 
ods for finding them, and encouraged 
prospecting for additional reef re- 
serves. 
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R.R. Co. Survey, Block 2, northeast 
Garza County and approximately 35 
miles north and a little west of the 


North Snyder pool. This well encoun- 
tered a limestone buildup of 1340 feet in 
thickness in the Pennsylvanian section. 
The top of this lime was encountered 
at 6230 feet (—3955) and was thought 
by some to be Cisco in age. 

After granite was encountered at 8085 
feet and at total depth of 8104, the hole 
was plugged back to 7334 feet. After five 
months of perforating, acidizing and test- 
ing various zones of the reef, the oper- 
ator was unable to develop commercial 
production and the well was abandoned 
in March, 1939. Before abandonment the 
well swab at the rate of 160 
barrels of 166 barrels of water 


tested on 


oil and 
per day. 

Che significance of this test, which for 
a long time was generally overlooked, is 
not its failure to develop commercial 
production but the fact that a buildup of 
1340 feet of limestone carrying shows 
of oil was encountered in the Pennsyl- 
vanian shale section. 

Several without much 


years passed 


thought being given to prospects of 
Pennsylvanian production in the basin, 
other than the Crincidal lime at Todd 
pool in North-Central Crockett County 
or the Strawn lime in the Cooper-Page 
area in Schleicher County. In December, 
1946, Sun Oil Company completed Allen 
Jameson 1 in northwestern Coke County 


or the discovery well in the Jameson 


field. Production in this field is from 
the Crinoidal lime of Strawn age. 

The next important reef development 
took place in northwestern Howard 
County in January, 1948, when Penn- 


sylvanian reef production was discov- 
ered by Seaboard Oil Company in Cald- 
well 1 

In August, 1948, Sun and Humble Oil 


& Refining Company completed Schattel 


B to cpen the Vealmoor pool. 


1 in Scurry County for the discovery of 
the one-well Schattel pool. Although 
four dry holes have been drilled around 


this well, it is still a part of the Scurry 
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FIGURE 1. Graph showing rapid increase in number of drilling rigs active in Snyder reef area. 


Canyon reef field which is composed of 
pool at the 
Diamond M 
Kelley pool, 
at the north 


the Sharon Ridge Canyon 
south end of the field, the 
pool, the Schattel pool, the 
and the North Snyder pool 
end of the field. 

On November 5, 1948, Magnolia Pe- 
troleum Company completed Winston 1 
as the for the Kelley 
area. This well, which is on the extreme 


discovery well 


southeast edge of the pool, was com- 
pleted for an initial production test of 
67 barrels of oil and 28 barrels of salt 
water per day pumping. Immediately fol- 
lowing this development, Standard Oil 
Company of November 21, 
1948, completed Brown 2-1, 12 miles 
north and slightly east of the Magnolia 


well to open up the prolific North Snyder 


Texas on 


pool. On potential this well flowed at 

the rate of 532 barrels of oil per day on 
h choke. 

Six weeks after the completion of the 

well, Oil 

on January 6, 1949, opened the 

McLaughlin 2. 


one-fourth-inch tubing 


Brown Lion and Refining 


Company 
with 


Diamond M_ pool 


his well flowed at the rate of 649 bar- 











County Canyon reet system and there- 
re the discovery well for the entire rels of oil per day on the potential test 
Tabular Summary of Data Pertaining to Pools in the Snyder Reef Area 
| ie | 
POOL North Snyder | Kelley } Diamond M | Schattel Sharon Ridge 
Pay Zone Canyon* Canyon* } Canyor Canyon | Canyon 
Highest Reef Point | 3736 4118 | 4168 4440 4178 
Gas-Ojl Contact | None } None | None None None 
Oil-Water Contact | 4500 | 4450 4500 | 4500 4422 
Original Bottom Hole Pressure..| 3106 @ —4100 | 3161 @ —4400 | 3081 @ —4250 | 3154 @ —4470 | 3077 @ —4250 
G.O. R. 730 to 900 850 700 to 900 456 700 to 900 
Gravity of Oil 44° to 45 41° to 43 44 42.8 44° to 42° 
Discovery Well Standard of Texas Magnolia Lion Sun & Humble Humble 
Brown 2 # Winston #1 McLaughlin #2 Schattel #1 Bishop #1 
Potential Test. F. 5832—14” ck. P. 67RO—28 F. 649—14” ck. | F. 480—4” ck. | F. 349—34” ck. 
B Salt H2O 
Completion Date of Discovery 11-21-48 11-5-48 1-6-49 7-10-48 3-4-49 
Number Producing Wells 3-1-50 5 131 95 36 


256 
Daily Allowable 3-1-50.. 28,160 bbls. 


* A few wells along the edges are producing from the Strawn lime but at this date the full importance of this horizon has 


ot keen determined. 
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14,410 bbls 


1 
10,450 bbls 35 bbls. 3,960 bbls. 


through a one-fourth-inch tubing choke. 
The Sharon Ridge Canyon pool was 
discovered by Humble March 4, 1949, 
with the completion of Bishop 1, which 
tested for 349 oil per day 
flowing through three-eighths-inch tub- 


barrels of 


ing choke. 


It is now apparent that all these pools 
will either join or ultimately be sep- 
arated by very short distances. All pools 
show similar reservoir characteristics as 
shown on the included data tabulations 
(see table below). Several wells along 
the edge of Kelley and North Snyder 
which have failed to develop production 
in the Canyon have been completed as 
producers from the Strawn section. It 
now appears quite possible that if these 
pools do not join in production from the 
Canyon they may be joined by Strawn 
production. 


Added Significance 


The discovery of this large reef area 
the 


point of the added reserves but it has 


is important not only from stand- 
proved the Pennsylvanian section to be 
Per- 


mian Basin area. In fact, this discovery, 


a major producing horizon of the 


coupled as it was with the activity in 
Canada, has had a terrific impact on the 
oil men of the nation. As the importance 
of reefs has become apparent so has the 
need of knowledge of reefs and their 
occurrence been felt. 

The 
ported that it, 


U. S. Geological Survey has re 
“in cooperation with the 
Texas Bureau of Economic Geology, 1s 
beginning a lithologic, paleontologic, and 
stratigraphic study of the reefs and ad- 
jacent rocks in order to attempt to de 
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the environ- 


conditions in 


termine their origin and 


mental and sedimentary 


the vicinity of the reefs.” 


Recent Discoveries 
After discovery of the Snyder reef 
area, a trend quickly developed from 
the North Snyder area down through 
the Keiley and southwestward to include 
the Diamond M and the Sharon Ridge 
Canyon areas. A pattern for wildcatting 
began to form. It was realized that this 
big reef could be but part of a chain of 
reefs and that other reefs in this chain 
should follow this pattern. 

The north end of the North Snyder 
area appeared to be terminated by the 
Progress Petroleum Carden 1, a failure 
in the reef one mile north of production. 
This effort was 222 feet low on the reet 


area. However, the probability of the 
reef-chain extending north was realized 
when the J. A. Chapman wildcat, the 
D. M. Cogde!l 1, was completed as a 
discovery in the reef on the South Kent 
This about 7% 
miles north and 
North Snyder area. It 
December 17, 1949; with a flowing po- 
tential of 595.56 barrels of oil per day. 
This Cogdell Canyon area now has four 
wells. The latest well, the 
& McFarlin Cogdell 2, 
completed as a quarter-mile 


County line. well is 


slightly east of the 


was completed 


producing 
Chapman was 
recently 
east extension with a flowing potential 
of 2,200.32 barrels of oil per day. 
Progress Petroleum Company then 
moved two miles north of its Carden 1 
dry hole and 4% miles southwest of the 
new Cogdell-Canyon area to drill C. A. 


















































to Standard of Texas’ Brown 15-1 on  Buffaloe 1. This test encountered the 
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FIGURE 2. Regional map showing a portion of the east side of the Permian Basin. This illustrates 
the relationship of reef pools to other producing areas and the pipe lines serving the Snyder reef area. 
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1] feet higher than the discovery well 
in the Cogdell Canyon area. Production 
from the reef was assured here when a 
30-minute drill-stem test flowed an esti- 
hour from 


mated 15 barrels of oil per 
the reef. 

It was at the same time realized that 
this chain stood a good chance of swing- 
ing on west from the Diamond M and 
Sharon Ridge Canyon areas to include 
the Vealmoor reef production on the 
Borden-Howard County line and the 
Good Ranch reef production which is 
about 4% miles north and slightly west 
of the Vealmoor pool. Vealmoor pool 
was discovered in January, 1948, and the 
Good Ranch in April, 1949. The Ame- 
rada Von Roeder 1 was drilled in South- 
eastern Borden County approximately 
414 miles due east of the Sharon Ridge 
Canyon area and was completed in the 
December 21, 1949. It had a 
potential of 185 barrels of oil 
barrels of water per day. The 


reef on 
flowing 
and 32 
reef was encountered 82 feet lower than 
in the Doswell Addison 4 on the west 
edge of the Sharon Ridge Canyon area. 
The George P. Livermore Reinecke 1 
was drilled about 5% 
of the Amerada discovery. The reef was 
encountered 61 feet high to the Amerada 
well. This well was completed February 
16, 1950, for a potential of 1530 barrels 
of oil per day flowing through three- 


miles southwest 


fourths-inch choke. 


Geology 
The producing structure of the Can- 
yon limestone is an elongated buildup, 
trends 


anticlinal in which 


for about 22 


appearance, 
miles in a general north- 
east-southwest direction in west central 
Scurry County. The North Snyder area, 
which shows the highest reef growths, 
trends practically north-south, while the 
area from Kelley to Sharon Ridge trends 
northeast-southwest. There are several 
major high areas along the trend but 
isolated pinnacles could appear at any 
place on the main trend. 

The 
mainly medium 
with some of it chalky. It is white to 


limestone forming the reef is 


crystalline in texture 
tan in color and contains zones of scat- 


tered fossils. Some of these zones or 
streaks carry numerous fusulinids. Chert 
is sometimes found and frequently it is 
in the balls. From the small 
amount of core data available, it appears 


that while it is a fairly solid lime on 


form of 


top of the structure it is more broken 
by shale streaks on the flanks. 

The porosity varies from the fine in- 
tercrystalline type to the cavernous type. 
Also, both vertical and horizonal frac- 
turing are present. The occurrence of 
porosity is erratic from well to well, in 
some instances being present in the top 
of the reef and in others occurring 4 
considerable distance down in the reef. 
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FIGURE 3. Structure map contoured on top of the Canyon reef. This map also indicates routes (A—A’ and B—B’) of cross sections shown in Figures 
5 and 6 
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FIGURE 4. Structure map illustrating the attitude of basal San Andres beds of Permian age overlying the reef. 
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In one well, Standard of Texas’ Brown 
3-1 in the North Snyder pool, drill-stem 
482 feet of 6343-825 
feet taking nine which 
overlapped. Flowing production was ob- 


tested reef from 


tests, none of 
tained on each test with recoveries rang- 
ing from 17 to 64 barrels of oil per hour. 
50-foot 


75 feet. 


Most of these tests enveloped a 
interval, but the last test covered 

Tide Water Associated Oil Company’s 
House 4 is the highest well on the Can- 
yon in the entire field at this time, hav- 
the the 
a datum of —3736. This datum puts the 


ing encountered top of reef at 
top of the reef approximately 764 feet 
above the water table used in this area. 
Top of pay was reported in the top of 
This 164 feet 
n top of the reef than its west offset and 
is 154 feet 

Standard of 


the north end of production in the North 


the reef. well is higher 


high to its southeast offset. 


Texas’ Brown 9-5, neat 


Snyder area, is 247 feet high to its north 


offset, 219 feet high to its east offset, 
and 201 feet high to its south offset. 
fhe most prominent pinnacle in the 
entire reef system occurs under the 
second highest well in the field. The 


Castleman and O’Neill et al Huckabee 1 


encountered the reef 421 feet high to 
the west offset, 499 feet high to the 
east offset, 508 feet high to the south 


offset, and 86 feet high to the north off 
set. Other pinnacles of less magnitude, 
some assuming more of the appearance 
mesas, have been noted in the south- 
end of the field. 


vest 


Che reef apparently started its growth 


Strawn time with the greatest de 
velopment taking place in Canyon time 
Limited control available on the Ellen- 
burger formation of Ordovician age in- 


j 


dicates a minor flattening in dip under 
North Synder area, but at the present 


Ellen 


burger under the rest of the reef cannot 


vriting, structure or strike of the 


be determined. 


effort to check the Permian 


structure over the reef, electric logs were 


In an 


used to correlate a prominent marker 
near the base of the San Andres for 
mation of Permian age (Figure 4). 


Closure was noted over the Diamond M 
pool and the Sharon Ridge Canyon pool; 
thought that 
prominent features are caused by a well- 
1 


however, it is these more 


snown trend of folding in the San 
\ndres which extends southeast from 
he Sharon Ridge Canyon pool into 
Mitchell County, forming the closure 


the Shallow Sharon Ridge San An- 


dres pool in that direction. 


The most outstanding feature noted 
this map is the similarity between the 
strike of the Permian beds and _ the 
strike of the reef. Also, a marked 


steepening in dip 1s noted over the cen- 
tral part of the North Snyder pool. It is 
under this steepening of dip in the Per- 


mian that the high part of the reef 
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FIGURE 5. Cross section A-A’ drawn through the North Snyder Area. Route of this cross section is 
shown on map in Figure 3. 


seems to bifurcate with a minor axis 
of high pinnacles extending south along 
the east edge of the reef while the main 
body of the reef seems to pass more to 
the 

Oil f1 


sidered to be 


west. 


om the whole reef field is con- 


under-saturated. Average 
gas-oil ratios over the area are approxi- 
850 to 1. Gravity of the oil varies 


42 to 44 


determine 


mately 
over the 
SPio fe-4as 
whether or not there will be an effective 
drive. Several the field 
drilled water, from this 


information an assumed water table has 


area from degrees 


too early to 


water wells in 


have into and 


been established as a working basis for 


completing wells. The assumed water 


tables used are: North Snyder —4500, 
Kelley —4450, Schattel —4500, Diamond 
M 4500. and Sharon Ridge 1422. 
Allowables 

Effective March 1, the allowables of 
the Reef fields were cut in half. For- 
merly the allowables were set at 220 
barrels of oil per day for each producing 
day, whereas the new allowable is 110 


barrels of oil per producing day. Seven- 
teen producing days were allowed for 
March. 

A special the 
Railroad Commission of Texas February 


order was issued by 
27 calling for all wells in the Snyder 
Reef be A.M. 
March 18 for the purpose of taking a 
bottom-hole test of 


every well to determine whether or not 


area to closed in at 7 


pressure each and 
waste is taking place in the production 
This order is the result 
the 


of these wells. 


of the attention of Railroad Com- 


mission having been called to the fact 
that pressures are reported to be drop- 
ping abnormally. 

All wells were to be shut in March 18 
so until been 
all field. 
The actual surveying was not to start 
until March 26, eight days after the shut 
All 
at a subsea datum of 4400 feet. 


and remain surveys have 


completed on wells in each 


down. pressures were to be taken 


Pipe Lines 
At present the Snyder area is served 
by two 8-inch and two 6-inch pipe lines. 


Two additional 8-inch lines and one 6- 


inch line are under construction and 


surveying and purchasing of rights-of- 
way has been started for another 8-inch 


line. Plans have been completed for a 
10-inch line and construction on it should 
start soon (Figure 2). 


The Paso-Tex Pipe Line Company, an 
affiliate of Standard of 


8-inch and a 6-inch line paralleling each 


‘Texas, has an 


other fromm the North Snyder area to the 
Colorado Station of the Basin Pipe Line 
Scurry County. 


Company in southern 


From the Colorado Station oil is moved 


through Basin Pipe Line Company’s 
main line system into Oklahoma and 
into the Midwest. 

Magnolia Pipe Line Company has a 


Snyder area 


North 


area 


6-inch line from the 
through the Kelley 
Scurry Station. An 8-inch line from the 
Scurry Station ties into its Midland-to- 


and into its 


Corsicana main line system at Iatan. 
This company also has an 8-inch line 
from the Diamond M pool into Scurry 
Station and an 8-inch line from the 
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Scurry Station to the Texas-New Mex 
ico Pipe Line Company’s 10-inch line 
from Borden County to the Colorado 


Station of Basin Pipe Line Company 
Pipe 


The Texas-New Mexico Line 


Company has an 8-inch line serving the 


Diamond M pool and is constructing 
another 8-inch line from the Sharon 
Ridge Canyon pool. Both of these lines 


10-inch line extending from 
Colorado station 


tie into their 
Borden County to the 
of the Basin Pipe Line Company. Texas 


New 


tor a 


Mexico announced plans March 1 
10-inch 


extend from the Basin company’s Colo 


new line. This line is to 


rado Station into the Kelley area through 
North to the Cogdell 


area of southern Kent County. 


Snyder and on 


Pan-American Pipe Line Company ts 


laying a 6-inch line into the Kelle) 


area, This line will also tie into the main 


line system of the Basin Pipe Line 
Company at Colorado Station. Gulf is 
now laying 6.76 miles of 10-inch and 


23.61 miles of 8-inch line from its Rosco¢ 
Station of the West Texas-to-Gulf Coast 
main line This line will extend 
into the Kelley area 


An 8-inch line has been announced by 


system. 


Pipe Line Company to ex 


Stanolind 


tend 35 


near the town ot 


miles from its Garza Station 


Post in Garza County 


to the Cogdell area thence into Scurry 


County to the Progress Petroleum Coin 
+] 


pany’s new discovery three miles nort 
of the North Snyder area. At the present 


time surveying and purchasing of right 


of-way is in progress for this line 
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When these pipe lines are completed, 


the reef area will be served by one 


10-inch line, five 8-inch lines, and three 


6-inch lines. Oil from this area will 


move through these lines to the Texas 


Gulf Coast area, to Corsicana in East- 


Central Texas, and to Oklahoma and 


the Midwest. Since the majority of these 


lines tie into the main line system of the 


Basin company, it now appears. that 
most of the oil from this area will go 
to the Midwest. 


Gasoline Plants 


The development of this large area of 
sweet oil on gas production has led to 
the announcement of two gasoline plants 
to be constructed and it is expected that 
a third will 


Standard of 


follow shortly. 


Texas is planning imme- 


diate construction of a high’ pressure 


absorption-type casinghead gas plant for 
North The plant will 


an 


the Snyder pool 


have million 


the 


initial capacity of 30 
day. It 
Standard 
Snyder 


plant is scheduled for 


cubic feet pet is to be near 


center of the acreage about 


miles north of 


the 


seven 


Comple 


tion of mid 


1950. 

Fullerton Oil Company has let a con 
t Hudson Engineering Company 
40 million foot 


capacity gasoline plant in the northwest 


ract to 


of Houston for a cubic 


quarter of! Sec. 249 in the Kelley pool 
his is to be a refrigeration type plant 
and is expected to recover six gallons 
L.PG’s per thousand cubic feet of gas 
< 
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FIGURE 6. Cross section B-B’ drawn through the Kelley Area. Route of this cross section is shown in 
Figure 3. 
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This plant is scheduled for completion 


by August 1. 


Drilling 
Practically all the rigs operating in 
of the 
approximately 90 percent of 


this area are compact unitized 


tvpe and 
these rigs are equipped with a jackknife 
mast. About half of the rigs are using 
gas from the wells as fuel. Most of the 
others are using butane, while a few are 


Water 


been no particular problem, an adequate 


powered by diesel engines. has 
supply generally being developed on the 
lease at a shallow depth. However, the 
water becomes salty the 
of the field in the vicinity 


M 


In these areas some water is hauled for 


southwest 
of the 


on 
edg 
Diamond and Sharon Ridge sectors. 
use in the motors and in combining with 
local water for mixing muds. 

Most of the contractors operating on 
drill out 
surface pipe with clear water and carry 
hole to 300 
feet above the expected top of the reef 


proven leases now from under 


the down approximately 


before mixing mud. The mud used there 


after is generally a chemical gel mud. 


The weight varies from 9.5 to 10 pounds 


and the viscosity ranges from 45 to 55 
centipoises with approximately 10°) c 
water loss. 

An average of 45 rock bits are used 
per hole and as a general rule a well is 


completed in from 30 to 40 days’ drill 
ing time. The time, of course, is affected 
mostly by the method of completion and 
whether or not the pay section is cored. 
At least one well in the field is credited 
24 days. The 


drilling in this 


with being completed in 
common practice used in 
area is to rely on numerous drill collars 
the 
the drill pipe in tension. Some rigs 
drill 


some as many as 27, but 20 appears to 


for weight on bit, thereby keeping 


are 


using few as ten collars and 


as 


number used. It has 


that 


be the average 


been estimated 95 percent of the 


holes are drilled on a contract basis. 


Casing Program 
a long string 


the 


Over most of the field 


of surface pipe is set into top of 


the San Andres formation at approxi- 
mately 1800 feet and cemented to the 
surface. The oil string is then set ac- 


cording to the completion plan. In the 
southwest end of the field, 300 feet of 
surface pipe is run and an intermediate 
string is set in the top of the San An- 
As a pipe 


is set as the long surface string or inter- 


dres. general rule, 95¢-inch 
pipe iS 


the 


seven-inch 
Where 


intermediate 


string and 
the oil 


used 


mediate 
05 


used as string. g 


pipe 
string, 133¢-inch pipe is used as surface 


An 


inch is as an 


pipe. alternate program which 1s 
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sometimes used is to set 85-inch in the 
top of the San Andres and use 54-inch 


as oil string. 


Completion Practices 
In checking the completion practices 
employed over the reef area, it has been 
that there are three fundamental 


utilized. 


found 
methods Some operators set 
pipe on top of the pay and then either 
drill or the Others 
reduce hole and drill the desired amount 


of pay, taking drill-stem tests where the 


core pay section. 


information is needed and setting pipe 
The rathole type of 
represented by the 


on. the shoulder. 


completion, above 
two methods, is the one most widely 
used in this area. If the latter method 
of rathole completion is used, it is very 
that the 
hole. To do this, 


on a three-foot 


centered 
the 
sub below a 


important rathole is 


in the big small 


bit is run 


reamer which is the same gauge as the 


big bit previously used. Three feet of 
new hole is cut and when the reamer 
hits the shoulder, a trip is made and 
the reamer removed. The small bit is 
then re-run and the rathole is carried 


to total depth. 


\ second method the 


southwest end of the field is to set pipe 


popular in 


through the pay section and perforate. 
The 
sists of drilling to total depth with the 
big bit the pipe at the 
desired casing point. This practice could 


third and least used practice con- 


and swinging 
result in serious trouble to the operator 
the 
the shoe is larger 


in years to come. Because of fact 


the open hole below 
than the inside diameter of the pipe, the 
operator will have difficulty in maintain- 
should the well suffer from 


ing control 


water encroachment, increasing gas-oil 
ratios or, if gas injection should become 


advisable. 


In most instances where pipe is not 
set through, it is set on top of the pay. 
However, in the North Snyder area 


where the thickest section 1s encountered, 


some operators have elected to set pipe 


at a datum of —4100 feet and bottom 
the hole within 150 to 200 feet above 
the assumed water table. 

The object in setting pipe at this 
datum is to obtain future protection in 
case a gas cap should form at a later 
date in the higher part of the reef. As 


rule, 200 to 250 feet of 


section is left open to production where 


a general pay 


this practice is followed. 


Acidized Wells 


Most of the wells in the field are com- 


pleted as natural producers; however, 


approximately 75 wells have been aci- 
dized. These acid treatments range from 
250-gallon mud acid treatments used to 
cleanse the bore hole and formation of 
drilling treatment of two 


mud, to one 


April, 1950 »* WORLD OIL 





1600 + 
RED SHALE, SAND, 
ANHYORITE 


1600-1800" 


2600 + 

DOLOMITE, SAND, ANHYORITE, 
ANHYORITIC ano CHERTY 
DOLOMITE. 


LEONARD 










PERMIAN 


4200’ 


1400 + 
LIME, DOLOMITE ANd 
CHERTY LIME. 





é. 4 


;2) 1000 + 
i < BLACK SHALE 
S AND SAND 
i> 
a 
ra 
r4 6500’ + 
wi REEF LIME 
a 
E54 time SHALE 
[54 DOLOMITE ANHYDRITE 
[==] SAND CHERT 


\ CASING SEAT 


FIGURE 7. Geological column illustrating the 
lithology and age of beds overlying the reef. 


stages of 3000 and 7000 gallons each. 

A typical acid treatment can be illus- 
trated by the treatment of the George 
P. Livermore Woodson 1, in the Kelley 
pool. This well was drilled in with mud. 
The then with 


clear water and the well was opened up 


mud was circulated out 


and allowed to clean itself. An official 
potential test was taken on September 
5, 1949. On this test the well flowed 
for a natural potential of 477 barrels 


of oil per day through a five-eighths- 
inch tubing choke. 

On February 10, 1950, the well was 
given a 250-gallon mud acid wash treat- 
ment. At this time the production from 
the well 215 
of oil per day. The mud acid was pumped 
down the 54-inch casing and gas bled 
out of the Acid 
flushed down the casing with oil. When 
the acid was spotted over the formation 
from the casing at 6716 feet to 
total depth at 6756 feet, the pumps were 


was reported at barrels 


two-inch tubing. was 


shoe 


shut down and the acid was allowed to 
soak for ten minutes. Pumping was then 
resumed and fresh acid spotted over 
the open hole and allowed to soak ten 
minutes. The tubing 
and the well was allowed to flow back 


the acid residue. No test was taken after 


was then opened 


this treatment. 
Three days later the well was treated 


with 2500 gallons of low surface ten- 
sion 15 percent acid. This was a con- 
ventional treatment, the acid being 


pumped down the tubing and injected 
into the formation. The formation started 
taking fluid at 2300 pounds per square 
inch casing pressure and 1500 psi tubing 
pressure. At the start of the oil flush 
the formation was taking fluid at the 
rate of 2.4 barrels per minute with 1700 
psi pressure on the casing and &00 psi 
pressure on the tubing. After complet- 
ing the oil flush of 28 barrels, the well 
After 

the 


was allowed to flow to clean itself. 
this treatment, the tested at 
rate of 2683 barrels of oil per day flow- 


well 


ing through a three-fourths-inch tubing 
choke. 
Based on lime- 


the trend in 


dolomite 


present 


and production  else- 


where, the assumption is that all these 


stone 
eventually be acidized in 
obtain their 
A study of core data, drill- 


wells. will 


order to greatest ultimate 
recovery. 


stem test records, and micro logs reveal 


that to obtain best results from use of 
acid in wells with thick pay sections 
these wells should be acidized selec- 


tively. That is, due to erratic streaks of 
permeability, some means will have to 
be employed to force the acid into the 


zones of low permeability. 








lout the rbuthonr 


W. M. OSBORN studied geology at the University of 
Oklahoma. He went to Midland, Texas, as geologist for 
Shell Oil Company in October, 1935, and opened a 
consulting office there in March, 1938. In December, 
1939, he became affiliated with The Western Company 
on a consulting basis. Osborn accepted a position as 
chief geologist with The Western Company in Septem- 
ber, 1943. In January, 1949, he became manager of the 
company’s geological and engineering department 
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as oil and gas industries had an 


exceptionally good year in 1949 in prov- 
ing up reserves, it is revealed by analy- 
sis of the annual reports on U. S. 
reserves made public at the middle of 
March by the American Petroleum In- 
stitute and the American Gas Associ- 
ation 

New reserves proved in 1949 were 
twice the year’s production for both 
natural gas and natural gas liquids and 
fairly close to twice the production for 
crude oil. Consequently, reserves of 
each of the three resources were at 
new all-time highs at the end of 1949. 

The reserves proved up in 1949 were 
somewhat less than in 1948 for all 
three, crude oil, natural gas liquids, 
and natural gas—although oil well com- 
pletions were nearly as numerous, while 
there were increases in condensate and 
gas well completions. 

In proving new reserves of crude oil, 
1949 was the third best year in history, 
exceeded by results in 1948 and 1937, 
which, significantly, also had more oil 
well completions. Attested here is the 
fact that results in proving up new 
reserves are determined to a large ex- 
tent by volume of completions of pro- 
ductive wells. 

Through the large excess of crude 
oil reserve-proving over the year’s pro- 
duction in 1949, coupled with a decline 
in crude production, there was a note- 
worthy increase in the ratio of crud 
reserves to annual production. Crude 
reserves at end of 1949 were equivalent 
to 13.6 years’ of production at the 1949 
rate, whereas end-of-1948 reserves 
equaled 11.6 years’ output at 1948 rate. 
The significance of this change is that 
the industry has gotten back close to a 
normal or prewar basis on reserves, the 
normal being reserves representing 
around 14 years’ production at the pre- 
vailing rate. This ratio was around 14 
in the years 1938 to 1942 but in the war 
and early postwar years of inadequate 
drilling, it was as low as 11.6 three 
times. Since the early 1920’s the highest 
for the ratio was above 15 in the de- 
pression years 1930, 1931, and 1932 
when reserves were over-abundant for 
reduced demand. Then improved busi- 
ness and higher oil production put some 


48 « Current Outlook Section 


Highs 


By L. J. LOGAN 


Associate Editor 








Estimated Proved Reserves of Crude Oil, Natural Gas Liquids, and 
Total Liquid Hydrocarbons in the U. S., by Years 
Summary of API and AGA Reserves Committee’s annual reports covering period 1937-49. 


Sources: Crude oil by American Petroleum Institute; natural gas liquids and total 
liquid hydrocarbons by API and American Gas Association in collaboration. 
(THOUSANDS OF BARRELS) 


| NEW OIL FOU ND DURING YEAR 























| } Total | | 
Through | | Through | | 
| Revisions of Through New | Estimated | 
| Previous | Discoveries | Discoveries | | _ Proved 
Estimates | of New Extensions, Reserves 
and Fields and | and Production as of Increase 
| Extensions of New | Revisions During End of Year | Over 
| to Known Pools in | (Columns | Year | (Column Previous 
| Fields | Old Fields | 1+ 2) 3—4) Year 
(1) 2) Qa | # | ® | © 
Crude Oil (Incl. Cycle 
Plant and Lease 
Condensate) | | 
1936....... coset se ears eee ee ie 13,063,400 | . ates 
1937... 2,792,790 928,742 | 3,721,532 1,277, "664 15,507,268 2,443,868 
1938 2,243,571 810,493 3,054,064 1,213,186 17,348,146 1,840,878 
1939. . 2,058,455 340,667 2°399.199 | 1,264,256 | 18,483,012 1,134,866 
1940... 1,607,012 286,338 | | 1,351,847 | 24,5 541,503 
1941... 1,538,989 429.974 | 1,404,182 | 564,781 
1942... 1,618,925 260,051 | 1,385,479 | 90°082.793 493,497 
1943 1,202,368 982'418 | 1:484.786 | 1/503.427 | 20,064,152 | 18,641 
1944. ee 1,556,192 511.308 | 2,067,500 | 1,678,421 | 20,453,231 389,079 
1945....... 1,690,315 419,984 2,110,299 | 1,736,717 | 20,826,813 373,582 
C rude Oil Only | 
1945 : 19,941,846 | .. 
1946 - 2,413,628 244,434 2,658,062 1,726,348 20,873,568 931,714 
1947.. ; 2,019,140 445,430 | 2,464,570 | 1,850,445 | 21,487,685 | 614,125 
1948... 3,398,726 396,481 | 3,795,207 | 2,002,448 | 2 | 1,792,759 
IPED S, scciocaaisalrieran 2,297,428 $90,417 | 3,187,845 1'818,800 | 24,649,489 | 1,369,045 
Natural Gas Liquids | 
(Condensate Natural | 
Gasoline and Liquefied | 
Petroleum Gases) 
2 ee - es — 3,163,219 | eeicPind 
1947 192,237 | 59,301 251,528 160,782 90,756 
1948 405,874 64,683 470,557 183,749 3,540,783 | 286,808 
1949 294,211 92,565 386,776 198,547 | 3,729,012 188,229 
Total Liquid Hydrocarbons 
(Crude Oil and Natural 
Gas eee 
1946.. ; . id ; | 24,036,779 AeA pee 
1947 2,211,377 504,731 2,716,108 2,011,227 24,741,660 704,881 
1948 3,804,600 461,164 4,265,764 2,186,197 26,821,227 2,079,567 
1949 2,591,639 982,982 3,574,621 2,017,347 28,378,501 1,557,274 


NOTE: U p to cand tnclading it its ee 8 on aided reserves of pe dotlean. as - Deis mber 31, 1945, the com- 
mittee combined under that heading the estimated proved reserves of cycle-plant and lease condensate. As of 
December 31, 1945, the reserves so included totaled 884,967,000 bbl. and as of December 31, 1944 there were 
668,701,000 bbl. included. Beginning with the report of December 31, 1946, the figures in this table show crude 
oi] and natural gas liquids. It is to be remembered that, previous to December 31, 1946, not all classes of natural 
gas liquids were included. For this reason the totals for crude oil and natural gas liquids, as herewith recorded 
for 1946, 1947 and 1948, are not comparable with the figures recorded for years prior to 1946. 


Estimated U. S. Reserves of Natural Gas, By Years 
Source: American Gas Association. 
(Data in Millions of Cubic Feet—14.65 psia, at 60° F.) 


ADDED DURING YEAR 























| Discoveries | Total of | | Estimated 
| of New Discoveries, Net Net Proved | Increase 
Extensions | _— and Revisions | Change | Production Reserves Over 
| and New Pools an in uring as of | Previous 
YEAR | Revisions | in Old Fields| Extensions Storage | Year End of Year | Year 
Natural Gas: | 
| ER PR ee ern Pa ae ge Urns ane Pn eae | ik 789, ¢ 367 
1946... id ° 17,729,152 | me | 4 942,617 12,786,535 
1947... 7 7,570, 654 | res 170 10,980,824 ss | §,629,811 165,926, 914 5,351,013 
1948... 9,769, 483 | 4,129,089 | 13,898,572 | 51,482 6,007,628 | 173,869,340 | 7,942,426 
1949... 8 ‘061, 429 4 612,870 12,674, 299 | 82,746 6,245,041 | 180,381,344 | 6,512,004 


* Not estimated. 
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strain reserves and temporarily for 
several years, pulled the ratio down to 
12 to 13 years, until 1938 showed 14. 

Reserves of both natural gas and 
gas liquids have been and still 
relation to 


on 


natural 


comparatively large in 


are 

existing markets. But during and since 
the war, markets have been sharply 
increased, and in spite of further net 


increases in reserves, the reserves have 


been lowered somewhat in terms of 
years’ supply at prevailing production 
rate. In 1949, production of both natural 


vas and natural gas liquids continued 
to increase, although reserve-finding was 
less than in 1948, the result that 
natural gas reserves at end of 1949 were 


with 


equivalent to 28.9 years’ supply, exactly 
the same as at end of 1948. The ratio 
had been 29.5 at end of 1947 and 32.4 


at end of 1946. Reserves of natural gas 
liquids at end of 1949 were equivalent 


to 18.8 years’ production at the 1949 
rate, a reduction from the 19.3 vears’ 
supply at end of 1948 and 20.2 years’ 
supply at end of 1947. These figures 


Summary of Changes in 1949 in Proved 
U. S, Reserves of Crude Oil, Natural Gas 
Liquids, and Total Liquid Hydrocarbons 
(All Oils) 

American Petroleum 
total liquid 
Association 


Crude oil from 
Institute; natural gas liquids and 
hydrocarbons from American Gas 
API, jointly. 

(Thousands of Barrels) 


Sources: 


and 


CRUDE OIL 


Total proved reserves as of Dec. 31, 1948 23,280,444 
Revisions of previous estimates +603,566 
Extensions of old pools - 1,693,862 
New reserves discovered in 1949 in new 

fields and in new pools in old fields. . 890,417 


Proved reserves added in 1949 ; 3,187,845 
Total proved reserves as of Dec. 31, 1948 

plus new proved reserves added in 1949 
*Less production during 1949.......... 


26,468,289 
1,818,800 


24,649,489 





Total proved reserves as of Dec. 31, 1949 

Increase in reserves during 1949 1,369,045 
NATURAL GAS LIQUIDS 

Te otal proved reserves as of Dec. 31, 1948 3,540,783 


tevisions of previous estimates and ex- 
tensions of old pools 
; discovered in 1949 in new 


+294,211 


ew } serves 
fields and in new pools in old fields. . 92,565 
Proved reserves added in 1949 386,776 


Total proved reserves as of Dee. 31, 1948 3,927,559 
plus new proved reserves added in 1949 
*Less production during 1949 ae 198,547 


Total proved reserves as of Dec. 31, 1949 3,729,012 


Increase in reserves during 1949 188,229 


TOTAL LIQUID HYDROCARBONS 

Total proved reserves as of Dec. 31, 1948 
evisions of previous estimates and ex- 
tensions of old pools : 
New reserves discovered in 1949 in new 





26,821,227 


-2,591,639 


fields and in new pools in old fields 982,982 
Proved reserves added in 1949 3,574,621 
lotal proved reserves as cf Dec. 31, 1948, 30,395,848 

plus new proved reserves added in 1949 
*Less production during 1949.......... 2,017,347 


Total proved reserves as of Dec. 31, , 1949 28,378,501 


Increase in reserves during 1949. 1,557,274 


* 1949 production figures compiled by A.P.I. and A.G.A. 
reserves committees and where necessary based on 11 months 
actual production with an estimate for Dec. Any variance be- 
tween actual] production, as later reported, and figures used 
here will be compensated for through revision when follow- 
ing year’s reserve report is compiled. These revisions have in 
past been very small. 


April, 1950 » WORLD OIL 








Estimated Proved Reserves of Crude Oil, Natural Gas Liquids, and 
Total Liquid Hydrocarbons in the U. S., by States 


(THOUSANDS OF BARRELS) 














| | Changes in | 1Proved Proved 
| | Proved | Reserves Reserves 
| Reserves | Discovered as of 
| Due te in New Dec. 31, Changes in 
| Proved | Extensions | Fields and | 1949 Reserves 
| Reserves | (New Crude| in New | (Columns | During 1949 
as of Oil) and Pools in 2Production | 1+ 2+ 3) (Column 
| Dee. 31, Revisions | Old Fields During ess | 5 Less 
1948 During 1949 | in 1949 1949 Column 4) | Column 1) 
a | @) | (3) | @) 6) | © 
Crude Oil | | | 
Alabama... zal 3,547 eee el 448 3,547 ses 
am 300, ae | 23,130 2,412 | 28,121 297,463 |(—) 2,579 
California 3,763,583 225,915 166,195 | 2,942 3,822,751 59,168 
Colorado. . 65,458 2,719 50 23,415 344,812 |(—) 20,646 
Illinois. . . 393,365 126,909 11,816 63,952 468,138 | 74,773 
Indiana. . . 49,079 | 2,74 7,855 9,472 50,209 1,130 
Kansas 674,395 | 136,37 27,755 100,139 | 738,390 63,995 
Kentucky . 59,209 2,875 3,540 9,456 | 56,168 |(—) 3,041 
Louisiana... 1,869,290 179,699 43,695 182,915 | 1,909,769 40,479 
Michigan. 69,383 9,443 4,217 16,547 | 66,496 -) 2,887 
Mississippi . 365,446 71,034 2,114 35,734 402,860 37,414 
Montana. . 118,944 2,827 | 272 9,650 | 112,393 -) 6,551 
Nebraska 865 400 650 291 | 1,624 759 
New Mexico 552.231 46,204 | 41,266 47,479 | 592,222 | 39,991 
New York.. 67,116 | ..... bE) RG 4,216 | 62,900 |(—) 4,216 
Ohio..... 28,542 2,646 rae 3,485 27,703 |(—) 839 
Oklahoma 1,250,401 197,240 33,056 150,779 1,329,918 79,517 
Pennsylvania 109,806 5,000 | .... ey 11,450 103,356 | ( 6,450 
Texas. 12,484,218 | 1,229,877 | 531,984 736,347 13, — 732 1,025,514 
3Utah 807 | 5, 600 6326 | 15,831 15,024 
West Virginia 36,697 3, 000 | 1,125 2,830 | 37,992 1,295 
Wyoming : 715,787 | 11, 934 | 11,815 47,934 | 691,602 ) 24,185 
3Miscellaneous. . 2,233 1,952 572 | 3,613 1,380 
Total United States...| 23,280,444 | 42,297,428 | 890,417 | _ 1,818, 800 a”, 649, 439 | | 1,369,045 
’Natural Gas Liquids | | | 
6Alabama.... oe are ta p SOE PERE : 
Arkansas 57,457 1,149 128 3,092 55,642 1,815 
California 307,908 | 29,996 9,560 27,189 | 320,275 | 12,367 
Colorado 36,299 |(—) 5,307 25 6,827 24,190 \(—) 12,109 
IJlinois. . . 24,162 | 6,238 | 81 3,815 26,666 2,504 
Indiana 108 | 29 | 20 | 31 126 18 
Kansas 102,344 6,573 113 2,625 | 106,405 4,061 
Kentucky 14,401 | 315 | 157 1,628 13,245 |( 1,156 
Louisiana 524,096 81,174 17,821 26,669 | 596,422 72,326 
Michigan 1,066 | 238 18 | 119 | 1,203 137 
Mississippi. 57,564 | 1,440 | 101 | 2,698 56,407 1,157 
Montana... 4,000 |(—) 80 | 20 | 230 3,710 ) 290 
New Mexico 80,247 9,152 736 4,416 85,719 5,472 
6New York. fea: Dia ee on : pie 
Ohio 1,664 | 119 13 126 1,670 6 
Oklahoma 200,388 | 43,062 7,952 17,372 234,030 33,642 
Pennsylvania. 2,645 158 79 239 2,643 ) 2 
Texas 2,074,674 110,442 54,794 96,199 2,143,711 69,037 
7Utah ws 209 7 2 10 208 1 
West Virginia 15,214 1,107 | 369 3,859 12,831 2,383 
Wyoming es 36,307 | 8,416 | 540 1,400 43,863 7,556 
7Miscellaneous..... 30 |(—) 17 36 | 3 46 1 
Total United States. 3,540,783 | 294,211 92,565 198,547 3,729,012 188,229 
8Total Liquid } 
Hydrocarbons } 
9Alabama 3,547 448 A, 448 3,547 
Arkansas 357,499 24,279 2,540 31,213 353,105 4,394 
California 4,071,491 255,911 175,755 360,131 | 4,143,026 71,535 
Colorado 401,757 |(—) 2,588 75 30,242 369,002 32,755 
Ilinois 417,527 133,147 11,897 67,767 | 494,804 77,277 
Indiana 49,187 2,776 7,875 9,503 50,335 1,148 
Kansas 776,739 142,952 97,868 | 102,764 844,795 68,056 
Kentucky 73,610 3,190 | 3,697 11,084 69,413 4,197 
Louisiana 2,393,386 260,873 | 61,516 209,584 2,506,191 | 112,805 
Michigan 70,449 9,681 | 4,235 16,666 67,699 2,750 
Mississippi 423,010 72,474 2,215 38,432 459,267 36,257 
Montana 122,944 | 2,747 292 9,880 116,103 6,841 
Nebraska 865 400 650 291 1,624 759 
New Mexico 632,478 55,356 42,002 51,895 677,941 45,463 
New York 67,116 , 4,216 §2.900 4,216 
Ohio 30,206 2,765 13 3.611 29,373 ) 833 
Oklahoma 1,450,789 240,302 41,008 168,151 1,563,948 113,159 
Pennsylvania 112,451 5,158 79 11,689 105,999 6,452 
Texas 14,558,892 1,340,319 586,778 832,546 15,653,443 1,094,551 
Utah 1,016 15,057 — 636 16,039 15,023 
West Virginia. . 51,911 | 4,107 | 494 6,689 50,823 1,088 
Wyoming 752,094 | 20,350 | 12 : 305 49,334 735,465 16,629 
10Miscellaneous 2,263 1,935 36 575 3,659 1,396 
Tota! United Ste ates. 9 501, 639 982, 982 2 :17, 347 | | 28,378,501 1,557,274 


26, 821, 997 


1 Only a ec 9. ais ecabnial to or new Reus, though API and AGA committees may believe that 
eventut ally a much larger area will produce; this report only considers actually proved reserves. 
2 The 1949 production figures were co mpiled by the API and AGA reserves committees and where necessary 


are bane 1 on 11 months actual production with an estimate for December. 


Any variance between actual produc- 


tion, as later reported, and figures used herein will be compensated for through revisions in following year. 


>In API report for December 31, 1948, crude reserves under ‘‘Miscellaneous, 
souri, Tennessee, Utah, and Virginia, were recorded in Column 5 of erude reserves data as 3,040. 
Utah, with 807 of this 3,040 is listed separately, other four states still In * 


6 Included below in 


‘Miscellaneous. 
7 In API-AGA report for December 31, 1948, the natural gas liquids reserves under ‘ 
inatadied Alabama, New York, and Utah, were recorded in Column 5 of natural gas liquids data as 239. 


” which included Florida, Mis- 


In this report, 


*Miscellaneous.” 
4 Crude oil reserves extensions and revisions include 1,693,862 thousand bbls. of extensions to old pools and 
upward revisions of 603,566 thousand bbls. in previous estimates. 
5 Natural gas liquids i include eonde »nsate, natural gasoline, and liquefied petroleum gases. 


which 
In this 


‘Miscellaneous,” 


report, Utah, with 209 of this 239, is listed separately, other three states still in ‘‘Miscellaneous.”’ 
8 Crude oil and natural gas liquids (condensate, natural gasoline, and liquefied petroleum gases). 
° Crude oil only; natural gas liquids not separable from miscellaneous grouping above, in natural gas liquids. 


10 Includes Alabama and New York natural gas liquids; Missouri, Tennessee and Virginia crude; 


crude and natural gas liquids. Utah included in ‘‘Miscellaneous” in previous year, shown separately. 
1 p 5 F 


and Florida 
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Pur telescoping Trailermast 
handles drill pipe or tubing in 
doubles and has a capacity of 5,000 
feet of 44,” pipe, or 10,000 feet of 
tubing. For servicing jobs, the ro- 
tary table platform and substruc- 
ture can be set aside and the hoist 


and mast operated without them. 
A lighter Trailermast is available 
for shallower wells. 



















Old Drilling Rig 
UP-TO-DATE. 


with the MEW “CARDWELL” Trailermast 


—_——— getting tougher? Put your draw works or hoist 
on this new Trailermast and cut your moving and rig-up expense 
in half. Your single-engine rig combined with this lightweight, 
telescoping mast on a trailer makes an up-to-date outfit that gives 
economy plus real satisfaction. 


bail a 4 7 49 Mast is erected with built-in hydraulic system 

| f Hil i\\ and raised to full height with traveling block 
ae) * ¥ i and drilling line. The rig is usually ready for 
# AY Tt x ii vie work in less than three hours. 





cis 


a 


mm | 














The 16’ x 16’ derrick floor provides plenty of working space and is high 
\ enough for blowout preventers and wellhead connections. Note optional 
location of doghouse. 


Any “Cardwell” single engine rig is mounted on the 
Trailermast frame and can be removed for operation 
under conventional derrick. Note convenient walkways 
and built-in rathole digger. 


Trailermast with draw works in place is 
quickly moved with a three- to five-ton 
truck tractor. 


Ae = conan 


. 
i owt 

yy 2 
= 





CARDWELL MFG.(0.[NC. 


REG U.S. TRADEMARK PAT. OFFICE P. O. Drawer 2001 ... Long Distance Telephones 128—129—130 
THIS TRADE MARK INSURES HIGHEST Cable Address: “ALL STEEL,”” Wichita — “CARDSTEEL,” New York 
QUALITY AT LOWEST PRICE Wichita. Kansas, U.S.A. 


indicate that the principal problem re- 


garding reserves of natural gas and 
natural gas liquids remains that of de- 
veloping increased markets for these 


resources, as reserves still are large in 
relation to production. 

Presented in tables herewith are the 
figures on reserves as reported by API 
and AGA. While the reports show end- 


of-1949 U. 
barrels of liquid hydrocarbons 
3,729,012,000 
gas liquids) and 180,381,344,000,000 cubic 


489,000 cr 


feet of 


amounts 


amounts produced during the year, 
Also shown are changes in U.S. 
reserves in each of several prior vears. 


States. 


natural 
reserves 


e 


ude oil, 


of 


». reserves 


gas, 


they 


prov 


of 28,378,501,000 
(24,649, - 


natural 


also 


ed up 


show 
and 
by 





(Source: 


©, Gebene) 
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| CHANGES IN RESERVES 


Estimated Proved Recoverable Reserves of Natural Gas Liquids in the 
United States, by States 

Includes Condensate, Natural Gasoline and Liquefied Petroleum Gas. 
American Gas Association and pong Petroleum Institute.) 
(Thousands of Barrels of 42 U. 


RESERVES AS OF DECEMBER 3, 1949 
































t Includes Alabama, 


* Not allocated by types, but occurring principally in column shown. 
lorida, Missouri, Nebraska, New York, Virginia and Maryland 





DU KING 1949 
Total 7 t! 
Dis- | (Columns } 
coveries | 6+7+ } | 
of New 8, alse 
Reserves Fields and | Columns 
as of Extensions} New Pools} 1+2+ 
Dec. 31, and in Old Net 3 Less Non- 
1948 Revisions _ Fields | Production) Column 4) Associated! | Associated] I Dissolved 
ay | (2) » | @ 5) | » | Mm | ® 
Arkangas....... | 57,457 1,149 128 | 3,092 | 55,642 | 35,338 | 7,865 | 12,439 
California.......| 307,908 29,996 9,560 | 27,189 Se rere 108,564 | 211,711 
Colorado. ..... 36,299 | (—)5,307 25 | 6,827 24,190 906 afi 23,284 
Illinois. .... | 24,162 6,238 81 | 3,815 26,666 28 | 75 | 26,4563 
Indiana... 108 29 20 31 126 25 | .. 101 
Kansas..... 102,344 6,573 113 | 2,625 106,405 102,612 1,491 2,302 
Kentucky... . | 14,401 315 157 1,628 13,245 13,245 3 BY bey 
Louisiana | §24,096 81,174 17,821 26,669 596,422 447,929 | 99,122 | 49,371 
Michigan. ..... .| 1,066 238 | 18 119 1,203 pe oe 475 
Mississippi... .. . y 564 1,440 101 | 2,698 56,407 24,173 25,945 6,289 
Montana. (—)80 20 | 230 3.710 3,545 | 30 135 
New Mexico... .| 80 247 9,152 736 | 4,416 | 85,719 | 24.523 | 38,889 | 22,307 
Sa 1,664 119 13 | 126 | 1,670 1,670*| .. 
Oklahoma. ... | 00,388 43, 062 | 7,952 | 17,372 234,030 103,063 21,900 109,067 
Pennsylvania... . | 2,645 | 158 79 239 | 2,643 2,643"; . ~ e pala 
Ree 2,074,674 | 110, | 54,794 | 96,199 | 2,143,711 | 1,303,100 323,898 516,713 
Utah...... 209 | 2 10 208 206 | .. 2 
West Virginia. . 15,214 | 1,107 369 3,859 12,831 12,831" ee parece 
Wyoming....... 36,307 8,416 | 540 | 1,400 43,863 28,055 | 2,979 12,829 
tMiscellaneous. . 30 (—)17 | 36 3 | a ae } 33 | 2 
Total... | 3,540,783 } 294,211 | 92,565 | "198, 547 | | 3:7 729,012. | | 2,104,620 630,791 993,601 











API 
that 
blocked 


The estimates include only 


In their and 
AGA 


referred solely 


making reports, 
committees explained 


to proved or 


data 


out reserves. 
recoverable under existing eco- 
operating Re- 
ferring to as essentially equivalent 
to liquid hydrocarbons, the API 
mittee said estimates do not include: (1) 
Oil under the unproved portions of 
partly developed fields. (2) Oil in un- 
tested prospects. (3) Oil that may be 
present in unknown prospects in regions 
believed to be generally favorable. (4) 
Oil that may become available by 
secondary recovery methods from fields 
where such methods have not yet been 
applied. (5) Oil that may become avail- 
able through chemical processing 
natural gas. (6) Oil that can be made 
from oil shale, substitute 


reserves 


nomic and conditions. 
“oil” 


com- 


of 
coal, or other 


sources. 


Summary of Changes in 1949 in Proved 
U. S. Reserves of Natural Gas 
Source: American Gas Association 
(Millions of Cubic Feet) 





Total proved reserves as of Dec. 31, 1948 173,869,340 


Extensions and revisions of previous est. 8,061,429 
New reserves discovered i in 1949 ae 4,612,870 
Net change in ‘‘stored gas” during 1949 82,746 
Total proved reserves added and net 

changes in ‘‘stored gas” during 1949 12,757,045 
Total proved reserves as of Dec. 31, 1948 

and additions during 1949... 186,626,385 
Deduct production during 1949 6,245,041 


180, 381,31 344 


Total prov ed reserves as of Dec. 31, 1949 


Increase in nabarel. gas reserves during 


i eeenres Serie 6,512,004 





Source: 


Estimated Proved Recoverable Reserves of Natural Gas in the United States, by States 
American as Association. 
(Millions of Cubic Feet—14.65 psia, at 60 Deg. F.) 


| 








| | 





CHANG ES IN RESERVES DU RING 1949 ‘b RESERVES AS OF DECEMBER 31, 1949 (b) 
| } } Total | 
Dis- | (Columns | 
coveries of (c) 7+8+9 
| New Fields | Net Change | | + 10, also | 
Reserves and in Columns h 
as of Extensions | New Pools Under- | (d) 11+2+3 (e Under- 
| Dec. 31, and in Old ground | Net + 4 less Non- | f) (g ground 
1948 | Revisions | _ Fields Storage | Production | Column 5) | Associated | Associated | Dissolved Storage 
| (1) (2) (3) | (4) 5 6 (7) 8 | 9 10) 
Arkansas... . | 901,838 | 27,739 | 3,783 | 15 | 59,185 | 874,190 | 438,861 | 161,224 | 1,460 
California...... ; 10,192,593 | 51,53 187,899 | 3,105 543,488 9,991,635 2,773,105 | 2,357,637 | 15,130 
Colorado..... | 1,349,179 | 102, 384 5,128 | 24,828 1,227,095 580,442 33,603 | 
Illinois...... 227,804 29,378 | 16,140 40,130 233,192 5,692 15,000 | 
Indiana. | 21,600 5.890 | 3,960 | . 6,250 25,200 | 5,000 | 20,200 | Par? 
Kansas..... | 14,407,832 | (—)8,123 10,855 | 2,27 323,283 | 14,089,560 | 13,702,217 127,988 | 230,206 29,149 
Kentucky.. 1,378,151 | 50,381 | 8,400 | 2,465 | 90,000 1,349,397 1,270,903 | .. ; 66,000 12,494 
Louisiana. . ..| 23,977,520 2,238,587 1,277,430 805,726 | 26,687,811 20,954,929 | 4,135,685 | 1,597,197 
Michigan... | 182,987 | 39,514 3,683 | 6,165 17,438 | 214,911 145,642 47,495 21,774 
Mississippi....... | 2,504,336 | 81,499 See 68,950 2,528,969 | 1,764,540 | 415,030 349,399 
Montana..... | 852,605 )16,646 | 4,021 | 1,416 37,925 | 803,471 | 767,051 | 6,088 27,341 2,991 
New Mexico. . | 5,606,361 737,698 146,287 7,363 | 256,706 6,241,003 | 3,137,497 | 2,252,569 | 839,734 | 11,203 
New York.... 67,615 > 5 eee | 2,545 | 3,700 | 66,685 | et ena 660 | 9,715 
eae 629,453 | 42,264 | 9,225 | 18,629 | 47,000 | 652,571 | 549,097 | . ; 36,500 66,974 
Oklahoma... .... | 11,332,445 | 606,335 | 251,012 | 3,522 | 567,335 | 11,625,979 | 7,873,220 | 969,132 | 2,767,508 16,119 
Pennsylvania..... } 617,410 | 48,148 | 8,700 | 17,422 70,000 | 621,680 | 0 eee | 43,250 | 58,361 
Lo See | 95,708,553 | 3,963,647 2,521,917 | —_ = | 99,17 70,403 | 68,579,797 | 16,959,726 13,630,880 Per yh hee 
Se See > 69,798 | 1,754 338 coeel 5,57 GEOR Wo ccce sce s 308 | . ia 
West Virginia. ... ..| 1,737,167 | 116,372 | 24,500 | 17,194 | 180,000 1,587,107 een 85,500 | 42,626 
Wyoming. = | 2,093,740 | 43,692 | 107,958 | 626 | 72,339 | 1,328,615 148,290 696,298 | 474 
Miscellaneous (a). 10,353 | 3,933 | 2 eee | 731 5 | 12,141 6,700 | 4,264 , 
Total............+..| 173,869,340 | 8,061,429 | 4,612,870 | 82,746 | 6,245,041 | 180,381,344 | 126,117,504 | 27,588,672 | 26,386,698 ‘ 288,470 
| | | 














reservoirs. 


(a) Includes Alabama, Florida, Missouri, Nebraska, 
between gas stored in and gas withdrawn from underground storage reservoirs. 
changes in underground storage are excluded. December production estimated occasionally. 


Virginia and Maryland. 


(f) Associated gas is free gas in contact with crude oil in the reservoirs. 


held in underground reservoirs for storage purposes only. 


(b) Excludes gas loss due to natural gas liquids recovery. 
(d) Net production equals gross withdrawls less gas injected into underground reservoirs; 
(e) Non- associated gas is free gas not in contact with crude oil in the 
(g) Dissolved gas,is,gas,jin solution with jcrude oi! in the reservoirs. 


(c) The net i: dillebiains 


(h) Gas 











« 


52 


Current Outlook Section 


« 


1950 


WORLD OIL April, 











BETHLER 


a first-class source of 


DROP FORGINGS 














qi) % 








We want your drop forgings business. What do we have 
to offer? The best of materials, equipment, workmanship, and 
service. 

Drop forgings are not a new product at Bethlehem. We 
have had many years of experience producing forgings for the 
automotive, electrical, and aviation industries; for oil-field 
equipment; for tractors, conveyors, valves, pneumatic tools, 
compressors, flexible couplings, and many other purposes. 
These forgings, ranging in weight from 1'% to 200 lb, are 
made from steel of our own manufacture—available in both 
carbon and alloy grades. 

Bethlehem closed-die forging equipment includes steam 
and board drop hammers, 1500 to 8000 lb; mechanical forging 
presses to 2000 tons; upsetters 9 in. and smaller. Heat-treating 
is done in the most modern types of furnaces, and every step 
is subject to strict metallurgical controls. 

Tell us the kind of design you have in mind. We do a 
good job and would welcome the opportunity to show you. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 
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A SLIGHT decrease in drilling was 


noted when February’s 2799 completed 


wells were compared with January’s 
3377. The drop was not as large as it first 
seemed because of the difference in num- 
ber of days in the two periods. Actually, 
the difference amounted to about nine 
wells a day in January’s favor. 

Even with February’s decline, the total 


for the year’s first two months continued 


Drop in February 


to hold a substantial lead over last 
year’s comparable period. So far, wells 
completed total 6176, for a gain of 11.6 
percent over last year’s 5536. 


drilled holds 


even greater margin over 1949, reflect- 


Footage this year an 


ing the current trend of decreased ac- 
tivity in some of the shallow areas and 





footage drilled amounted to 22,872,725 
feet, which represented a gain of 14.9 
percent over that recorded in 1949, 
Over-all, this year’s new wells have 
been drilled to a depth of 3744 feet on 
the average, while a year ago they had 
averaged 3631 feet. The principal reason 
for this deeper average depth the 
slackening of activity in the Appalachian 
Region where the majority of wells are 
drilled to less than 2000-foot levels. 
in 


is 


Increased drilling Texas has ac- 
counted for a large share of the nation’s 
present lead in the number of wells com- 
pleted. So far Texas’ wells total 2483 
against last year’s 1934. That was a gain 
of 549, or 28.4 percent, over last year’s 
wells. It also amounted to almost 86 per- 
cent of the nation’s increase. 

However, Texas alone has not been 
responsible for the drilling hike. Okla- 
homa in the first two months completed 
776 wells for a gain of 264 wells, or 51.6 
percent, last period, and 


over year’s 


Louisiana drilled 380 wells to top the 
1949 mark by 86 wells and 29.3 percent. 


stepped-up operations in deeper regions. 


In the first two months of this year, 


Well Completions in the United States During February, 1950, and Cumulative for Year 


(Figures compiled by WORLD OIL Staff from private reports and other sources as follows: Illinois from Illinois Geological Survey; Indiana from Indiana 
Division of Geology; Missouri from Missouri Geological Survey; Tennessee from Tennessee Division of Geology; Bradford, Kane-Clarendon and Allegany 
fields of Pennsylvania and New York from the Producers Monthly) 


NEW WELLS 





| Water 
STATE or DISTRICT Oil | Dist. | Gas = Dry | Input 
Alabama... 1 1 
Arizona 
Arkansas... 16 10 
California. . 82 4 38 
Colorado 
Florida. . 3 
Georgia. . 
Idaho..... 
Illinois... 64 68 
Indiana... 27 3 43 11 
Kansas. . . 138 14 94 
Kentucky 23 23 14 
Louisiana 89 11 8 35 
North Louisiana 45 4 8 12 
South Louisiana 44 7 23 
Maryland 
Michigan 23 2 29 
Mississippi 5 1 15 
Missouri. . ; 1 
Montana.... 4 4 
Nebraska Hoel 5 
New Mexico 31 eel 1 14 
New York 37 ee 23 
North Dakota ; 
QOhie...... 20 24 27 
Oklahoma 247 3 23 102 2 
Pennsylvania 39 27 10 34 
South Dakota 
Tennessee | 
Texas..... 661 16 32} 349 5 
Dist. 1—S. Central 11 1 1 15 
Dist. 2—Middle Gulf 20 5 2 12 } 
Dist. 3—Upper Gulf 62 5 8 24 | 
Dist. 4—Lower Gulf-SW 52 4 1 34 
Dist. 5—East Central 6 : 7 
Dist. 6—Northeast 18 2 9 
Dist. 7-B—N. Central 54 1 71 1 
Dist. 7-C—W. Central 29 21 
Dist. 8— West 213 31 
Dist. 9—North 126 2 113 4 
Dist. 10—Panhandle 70 16 12 
are eatey 1 
Virginia...... 
Washington 
West Virginia 16)... | 26 7 
Wyoming.... 32 oun 4 14 
Total U.S... 1,555 31 192, 883 75 
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Rigs in Operation 
(Drilling, Rigging 


“TOTAL COMPLETIONS CUMULATIVE TOTAL 











Water | Total Footage | Feb | Jan. | Feb. 
Gas | Dis- | Total | Drilled | Feb., | Jan., | Feb., | February | Wells | Wells | Percent | Footage, | 28, 31, 28, 
Input | posal | New | Deeper | 1950 | 1950 | 1949 1950 1950 1949 | Diff. | 1950 | 1950 | 1950 | 1949 

2 2 3 3,904 5| 1} +400.0 17,900 1 3 5 

1 1 100.0 | 4 4 6 
26 1 27 31 24 87,049 58 40; + 45.0 187,975 19 22 30 
124 15 139 169 213 482,117 308 420 26.7; 1,269,362 259 257 263 
7 1 7 4, + 75.0 19,275 11 4 28 
3 3 1 12,152 4 2. +100.0 23,728 4 4 5 
1 1 1 1 | 5,265 1 
2 2 
132 132 176 151 151,679 308 300, + 2.7 549,693 164 181 188 
2 86 86 101 51 125,843 187 128 + 46.9 317,559 139 123 132 
2 248 248 260 193 782,207 508 392) + 29.6; 1,674,453 298 299 277 
60 60 60 63 102,042 120 140 14.3 228,731) 89 84 83 
3 146 146 234 126 863,685 380 294) + 29.3] 2,352,324] 238 236 202 
3 72 72 11 56 243,539 184 141, + 30.5 683,587 69 69 55 
74 74 122 70 620,146 196 153} + 28.1) 1,668,737 169 167 147 
1 

54 54 67 72 122,127 121 146} — 17.1 282,890 120 133 95 
21 21 34 24 153,037 55 45| + 22.2 405,393 30 25 36 
1 1 4 580 5 1; +400.0 2,404 9| 7 u 
8 8 9 8 22,457 17 26 - 34.6 44,763 22) 17 53 

5 5 5|.. 16,628 10 | 38,573 5) 8}. . 
46 46 58 43 236,895 104 83} + 25.3 486,036 80} 90 105 
60 60 70 124 83,198 130 233 | 44.2 179,860 93 101 157 
1 
71 3 74 62} 78 160,937 136 182 25.3 300,613 135 174 161 
1 2 380 6 386 390 88) 1,333,511 776 512) + 51.6] 2,700,683 550 534; 489 
8 118 6 124 117 223 228,992 241 475 49.3 439,833 204 230 338 
1 1 ly a a 2 
l 3 1 6; — 83.3 1,430 8} 11 10 
2 1,065 10! 1,075) 1,408 886) 4,582,048) 2,483) 1,934) + 28.4) 10,550,462) 1,376} 1,314) 1,368 
28 1 29 38 40} 94,836) 67 89 24.7 191,677 31 34 44 
39 39/ 39) 46| 241,663; 78; 85| — 8.2} 466,422} 54 40; 59 
99 1 100 128 90 620,760 228 213} + 7.0) 1,317,984 109) 113 144 
91) 2 93 146 114 435,651 239 226, + 45.8) 1,101,361 117| 100 130 
| 13} 13 13 20 54,765) 26) 46 43.5) 119,559} 20 17| 26 
29} 29 74 49 142,969) 103) 128 19.5 469,588) 39} 34 33 
1) 128) 1 129 152 §2| 400,668) 281 224) + 25.4 862,776 154} 159) 194 
50 2 52 77 5} 209,344! 129} 28} +360.7| 561,856 90! 88 66 
244 3 247 375 192} 1,363,789} 622 368} + 69.0} 3,365,188 477 453 401 
| 1 246 246 275 147 682,569} 521 305| + 70.8} 1,480,966 185 174 134 
98 98 91 101) 335,034) 189 222; — 14.9) 6,130,085 100 102 137 
1 1 3 2 4,330) 4 3) + 33.3 14,713 5 5 14 

pete | Le } 1| l|. 
; 1| 1 
49 2 51 56 27 114,724 107) 82} + 30.5 266,652 247 250 317 
50 50 49} 31 260,470) 99} 85} + 16.5) 506,445 53) 60; 116 
9 11| 2,756 43) 2,799) 3,377) 2,533 9,930,612! 6,176} 5,536) + 11.6) 22,872,725) 4,169) 4,180) 4,490 
| | | | 





WORLD OIL « April, 1950 








ave 

on 
iad 
son 
the 
lan 


are 


aCc- 


m- 
183 


ain 


ing 


SA 
32 
83 


()2 


Hpril, 1950 » 














ROBERT R. WHEELER 


Consulting Geologist, Dallas 


| | MAY not be 


lating to practicing geologists concerned 


particularly  stimu- 
vith stratigraphic convergence problems 

find reviewed here the argument that 
stratigraphic traps can be more simply 


lehned and mapped than current con 


roversy of interpretation and terminol 
indicate. Neither 1s it 


ev would very 


satistving to geologists, including the 
that 


tmanates from sources whose emphasis 


much of this dissension 


iuthors, 


n priority of terms and whose inex 


permence mm dealing with three dimen- 


sional subsurface problems is revealed in 
limitations of that overlook 
the importance of a genetic approach to 


reasoning 


he problem. As long as such contro 
versies persist in the literature, it seems 
that 


approach can we 


ustifiable to reassert only by the 


ustorical geologic 
volve techniques for mapping such traps 
finding new oil fields. 

Stumbling blocks. The three outstand 


ne deterrents to 


i11¢ 
progress in) conver 
studies are as follows: 


LCC? 


1. Resistance by those who regard 


edgeout as a sort of haphazard by 
product of structural movements, in the 
that 


onvergence is strictly dependent upon 


structure 1s paramount and 


SCTISE 


local warping; therefore, the emphasis 
on structural mapping. 

2, Academic interference in terminol- 
i inherited 


my where priority of usage, 


rou, an age of surtace mapping and 
nterpretation, 1s placed betore the re 


rements of describing three dimen 
sional subsurface stratigraphic relations 


». The 


sec innumerable classifications are 


influence of stratigraphers 
ised primarily upon descriptive criteria 
lhe object of reviewing these funda 
first, to 


ntals of convergence is, 


madly define the processes and com- 


nents; secondly, to alleviate the argu 
ents of terminology and misconception; 


nd thirdly, to promote the application 
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ROBERT M. SWESNIK 


Division Exploration Manager, Southern Oklahoma 


Anderson-Prichard Oil Corporation 


THE HISTORICAL geologic approach 
to the study of stratigraphic conver- 
gence problems helps clarify differ- 
ences in terminology and simplifies 
the classification of stratigraphic 
traps to be more applicable in oil- 


finding. 


of these ideas to understanding strati 


graphic traps and thereby finding new 


oil reserves 


Classes of Stratigraphic Trap 
It should be 


have investigated certain trap 


some relief to geologists 
who may 
classifications thoroughly confounded 
with a numerically arranged taxonomic 
scheme of classes, sub-classes and varie- 
ties of stratigraphic and structural com- 
bination traps, that it will suffice to in- 
troduce this vast array of theoretically 
conceivable possibilities in two simple 
groups 


1. Due to 


because of (a) 


convergence of bedding 


planes truncation, (b) 
onlay or (c) offlap, 
2. Due to 


result of facies change between bedding 


variations in porosity as a 


planes 

Unconformities. True = stratigraphic 
convergence is always associated with a 
plane of unconformity. In fact, the im 
plications of the term unconformity con- 
stratigraphic con- 
\lthough the litera 


academic defini 


stitute the crux of 


vergence problems 


ture is burdened with 
nature of unconformities, 


boiled 


angular 


tions of the 


these ideas can be down to a 


differentiation between uncon- 


formities (which involve a difference of 


dip in the beds above and below an 


erosion surface) and the parallel uncon- 


formuty (defined as an erosion surface 
separating parallel beds between which 
a considerable interval of time is sup- 
posed to be unrepresented by depeosits) 

Truncation. Since it is improbable that 
the parallel variety of unconformity ex- 
ists in nature, first consider the processes 
formed 


by which an unconformity is 


Discounting for the moment the “dia- 
stems” and “time-gaps” (since time does 
not stop nor even slow down appre- 


ciably), we accept as typical the case 
where older beds diverge in dip from an 
erosion plane and infer that erosion o1 
truncation has occurred as a result of 
tilting and exposure. Thus, truncation is 
defined as the differential 
of tilted beds beneath the unconformity. 


Onlap. Now the 


subsequent to and 


beveling off 
beds that are de- 
posited contiguous 
with such an erosion surface are said to 


rocks. 


the connotation of the product of a 


overlap the older Overlap has 


general invasion of the region even 


though interrupted by occasional retreat 
Thus, the strata that may be lost by the 


progressive overlap are said to have 
“lapped out” because the highest areas 
in the region are not inundated until 


later in geologic time and thus do not 
receive deposits of an earlier transgres- 
sion. This general concept has been re- 
fined to differentiate between the onlap 
deposits of a trangressing sea and the 
offlap sediments of a retreating sea 
Those who hold out for the theoretical 
case of a strict parallelism of the trans 
gressive deposits relative to the plane of 
uncontormity should forego using the 
terms overlap or onlap, since these re 
loss of 


\dvo 


below a 


quire the successive shoreward 
beds upon a tilted erosion surtace 
cates of parallelism: above and 
plane of unconformity evidently imagine 
the advance of seas as instantaneous 
Such a process is inconceivable. Trans 


gression is progressive and requires tilt 


Exploration Section » 57 





ing and erosion and regional relief be- 
tween the positive and subsiding basin 
areas. Thus, unconformities separate dis- 
cordant strata and are invariably covered 
by onlapping sediments. 

clastics of a trans- 


Of course, basal 


gressive section may extend across a 
large area obscuring the fact that time- 
stratigraphic units are lost at the base 
of the transgressive sequence by wedg- 
ing-out beneath later beds extending 
farther shoreward. 


Offlap. 


truncation 


Commonly, convergence en- 
offlap 
considerations occur often enough in the 
Gulf Coast 


deserve 


tails and onlap, but 


literature and in e.g. strati- 
analysis. 
fol- 


graphic mapping to 
Offlap clastics should theoretically 
low a retreating sea as beach and near- 
shore sands are redistributed basinward 
Such 


where deposition 


deposits should thicken seaward 


would continue long 


after the shoreward areas were exposed. 
Yet as the offlap veneer of clastics itself 
becomes exposed during retreat of the 
must be reworked and 


sea, it in turn 


subjected to destructive along 
with the 


section 


erosion 
truncation of the underlying 
the that 
may have persisted as a mantle upon 
the 


Even residual clastics 


eroded section are apt to be re- 
worked and reincorporated during a later 
advance. Thus, only in the least affected 
offlap 


likely to be preserved, and here where 


basinward areas are deposits 
subaerial erosion has not been effective, 
any offlap deposits would be most diffi- 
cult to recognize. 

Porosity factors. Variations in lithol- 
ogy from one facies to another create 
an entirely different class of convergence 
and stratigraphic trap, quite often super- 
the 


convergence of overlap and truncation. 


imposed upon and obscuring true 
Thus, coarse clastics may be distributed 
in lenticular bodies contemporaneously 
limestone deposition 


with shale or 


nearby. Reef bodies may develop in elon- 


gate barriers bordering basins or rise 
without trend or pattern in the midst 
of entirely different sediments. Where 


lenticular or wedging facies are porous, 
they commonly trap oil. This is a prob- 
lem of interpreting local environment in 
scale 


mapping the larger 


tilting 


contrast to 


events in regional and _ paleoge- 


ography. 


Review of opinion. The significance of 


convergence in creating stratigraphic 
traps has been discussed by many recent 
authors and a number of these have 
been reviewed in our earlier paper. With- 
out going into detail regarding the spe- 
cific points of the various classifications, 
it will suffice that 
group has attempted to belittle the strati- 


here to note one 
graphic factors involved in creating so- 
called stratigraphic traps. Perhaps, as a 
reaction to the sudden popularity of the 
term ‘stratigraphic trap,” they would 
emphasize that 


without the influence of structure. Con- 


few such traps occur 
sequently, all kinds of descriptive rather 


than genetic, classifications have been 
advocated based upon (1) the areal pat- 
tern of a wedging permeable unit, or (2) 
the morphological (or shape of reservoir) 
viewpoint. 


We do 


instead of 


not intend to imply that a 


genetic morphological ap- 
proach to the description of stratigraphic 
traps is a cure-all for classifying the 
vast range of possible types, but rather 
to suggest that most of the traps formed 
by stratigraphic convergence are most 
reasonably approached from the genetic, 
or historical geologic, viewpoint. For 
example, a classification based upon the 
areal pattern of the sand lense might be 


helpful from a development, or reservoir 


behavior, viewpoint, but when one is 
looking for stratigraphic traps, he must 
approach the problem from the back- 


ground of the regional and local geologi- 
cal history. 

Structural factors. No one disputes the 
importance of structure in localizing oil 
accumulation in the average stratigraphic 
trap. Weall realize that structural nosing 
may concentrate gas and oil locally 
within a much more extensive wedgout 
body. that 


graphic convergence requires tilting, ero- 


And we who insist strati- 


sion and subsidence, concede that struc- 


tural movements are a prerequisite for 
but at the 


would be much 


stratigraphic convergence; 
think it 


more profitable to try to determine how 


same time we 


local wedgeouts may have occurred sec 
that belts of 


may be mapped and dated and studied 


wedge-edge possibilities 
independently otf local structural features 
which may or may not be essential for 


oil accumulation. 
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Formation Pinchout in Rapidly Sinking Geosyncline 


FIGURE 1. Pirson’s reproduced diagram suggests an improbable case of convergence in which 
thinning is not due to truncation or onlap. (After Swesnik and Wheeler.) 
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Availability of sediments. The second 
conclusion we reached from a study of 


the literature was that it was popular to 
think of 
regional scale without the interrupting 


convergence occurring on a 
influence of unconformities, as though it 
was customary for stratigraphic units to 
thin shoreward without interruption of 
deposition. This phenomenon was never 
explained, but presumably the thinning 
occurred due to the non-availability of 
sediments in near-shore areas. Figure ] 
is a reproduction of S. J. Pirson’s 


illustration of wedgeout in a _ rapidly 


sinking basin. Note that the lower three 
out before encountering the 


units thin 


unconformity 


Cause of Thinning 
critical 


This 


of our 


raises the most aspect 


study of convergence processes 


The problem may be specifically stated 
as follows: Is the thinning of a given 
stratigraphic unit a matter of the absence 


of time equivalents between near-shore 


and basin deposits, or is it simply due 
to the paucity of sediments near shore 
Consider the Viola limestone, which 


about 400 feet in 
200 miles from the Arbuckle Mountains 
Kansas; 


rate of about two feet per mile. Probably 


thins approximately 


northward into that 1s. at-4 


we shall never know, in such cases of 
extremely minor rates of convergence, 
whether the thinner sections are actually 
the 


Sylvan, thus proving the 


unconformable Simpson or 
the 


shoreward 


upon 
beneath 
loss of certain time-strati- 
graphic units, or whether early and late 
Viola time is represented by a lesser 
Such 
vergence is typical of the pre-Pennsy!- 
Midcontinent be- 


cause no large scale mountain building 


amount of deposit. minor con- 


vanian rocks of the 
occurred during this time interval which 


folded added 


problems to these older rocks. 


might have and facies 


In contrast, the Pennsylvanian rocks 


show the influence of orogenic move- 
ments in the creation of deep basins and 
deeply truncated marginal facies asso- 
ciated with contemporaneous uplift. It 
is in these latter provinces that con- 
vergence occurs on a regional and local 
scale with rapid gradation of facies and 
a resultant abundance of 


And it 


demonstrate 


stratigraphic 
traps. is in these cases that one 
convergence always asso- 
ciated with an unconformity where beds 
are lost by truncation beneath an un- 
conformity and by the lapping out of 
younger beds upon the erosion surface. 

They say it is better to be criticized 
than ignored. Melton’s discussion of On- 
lap and Strike-overlap,? which preceded 
the authors’ paper, “Stratigraphic Con- 
vergence Problems in Oil Finding,” has 
been thoroughly attacked,*,° while ours 
suffers from dereliction, especially by 
the issue of con- 


protagonists of very 
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vergence thinking riled-up by Melton’s 
article. 

Melton interpreted stratigraphic think- 
ing along two original lines of reason- 
ing: (1) truncation at the 
outcrop should be called truncation; and 
(2) low-angle (regional) truncation 
should be called strike-overlap. Much of 
the reasoning is academic from the view- 
point of applicability. One must infer 


high-angle 


that the processes involved are identical, 


yet if the truncation is unmeasureable 
by surface mapping techniques (but map- 
able on a regional scale), Melton recom- 
mends a special term “strike-overlap.” 
Since the strike of eroded beds cannot 
predetermine that of subsequent onlap, 
it would be pure coincidence if the 
strike of overlapping beds corresponded 
with those beneath. In_ short, there 
should generally occur a discordance of 
the 


gree and direction of dip between older 


strike related to difference in de- 
beds that have been tilted-up, warped, 
eroded and resubmerged during episodes 
of regional deformation. Apparently 
Melton perceives that the strike of beds 
above and below the unconformity in- 
tersect in plan-view. Since this relation 


do 


his 


is normal and has nothing to with 


the mechanism of overlap, term 


“strike-overlap” is to be avoided. 
Convergence Concepts 
a 2 


cles, was the first to graphically portray 


Levorsen, in several early arti- 


the components of stratigraphic con- 
vergence. Excerpts from his paper: Re 
lation of Oil and Gas Pools to Uncon- 
the Midcontinent 


applicable to this 


formities in are par- 


ticularly discussion 
Quoting Levorsen: 
the writer 


was that an important genetic relation- 


“The early conclusion of 
ship existed between unconformities and 
petroleum as the common or seemingly 
appeared to be 


universal association 


than casual. Further study, how- 


more 

ever, does not seem to support this 
early view but furnishes repeated evi- 
dence that the chief function of the 


unconformity is to mark the position in 
the stratigraphic column of the presence 
of wedge- or lense-shaped reservoir 
rocks formed by the processes of trun 
cation and overlap. It is these wedge- 
shaped formations which are of supreme 
importance in the development of suit- 
the oil after it 


able “traps” to retain 


has been formed. 


“The stratigraphic history of the Mid- 


Continent region contains numerous 
records of truncation and overlap. These 
vary from local, sharp uplifts, later 


truncated and overlapped by succeeding 


formations, to broad, low uplifts of 
similar history but of statewide propor- 
Many oil pools are found along 
these planes of truncation and overlap 
the 


the wedge or lense shape of the reservoir 


tions, 


due to trap-forming qualities of 
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FIGURE 2. Stratigraphic section across eastern Kentucky, showing overlap of pre-Pennsylvanian 
rocks by Pottsville formation. Also shows northwestward thinning of Pottsville and Upper Mississip- 


pian formations. Location of section 


Hlinois 


shown by line GH. (After Levorsen.) 
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FIGURE 3. Generalized cross-section from western Kentucky to northern Illinois, referred to top of 
Pottsville as datum plane. Location of section shown by line IJ. (After Levorsen.) 
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FIGURE 4. Stratigraphic section across Pennsylvania, showing overlap of pre-Pennsylyanian forma- 
tions by Pottsville formation. Also shows westward thinning of Pottsville and Upper Mississippian 
formations. Datum plane is top of Pottsville. Location of section shown by line CD. (After Levorsen.) 


rock. Stated differently, other things be- 


ing equal, that district which contains 


the 
traps capable of 


has the most 
oil 


most 


most unconformities 


retaining and gas 


and is consequently the desirable 


as prospe ctive oil and gas territory. 
“Formations which overlie a plane of 


unconformity are commonly of  near- 


shore or littoral origin. Many geologists 


believe that petroleum and natural gas 
originate in such an environment. 
“Many of the surprises in petroleum 
geology are later explained by the pres- 
ence of an unconformity in the geologic 
conceals conditions at 


column which 


depths which were unsuspected from 


surface work. Thus, unconformities con- 
ceal petroliferous formations which do 


not crop out in the area and the presence 


of which would not be suspected by 


ordinary surface methods of geology. 


They conceal folds which do not show 


at the surface, or, if they are present, 


may give small indication of the pres- 
ence of a suitable trap at depth. Uncon- 
formities may also mark the plane 


along which formations which are nor- 
mally widely separated stratigraphically 
may at some place be brought into con- 
tact with each other. In this manner a 
source rock may be brought into contact 
with a previous formation permitting 
a transfer of the oil and gas.’ 

These ideas were beautifully illus- 
trated as reproduced in Figures 2, 3, 4 
and 5 from his paper, “Pennsylvanian 
Overlap in United States.” 

Now while 


Levorsen must have com- 
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FIGURE 5 (Left). Stratigraphic section across West Virginia into Ohio, showing overlap of pre-Pennsylvanian rocks by Pottsville formation. Also shown [—— 
is the northwestward thinning of Pottsville and Upper Mississippian formations. Datum plane is top of Pottsville. Location of section is shown by the [~— 
line EF. (After Levorsen.) =p 
FIGURE 6 (Right). Relations between strike of onlapping beds, truncated beds, and direction of pre-unconformity facies change. (After Swesnik & [— 
Wheeler.) = 
r 
: . as 
prehended the two processes by which = search tor wedgeout traps. Primarily, eastern portion of the Anadarko Basin [>= 
convergence was accomplished in these such data of truncation and loss of sec- where the major structural movements [F== 
several illustrations, still he did not tion by onlap may be utilized in making = occurred prior to the Deese converges [>= 
elucidate the all important distinction subsurface maps. Paleo-geologic maps at a normal rate, while the older rocks EC = 
between onlap and truncation, nor, of | show the outcrop pattern of the trun do not converge at a constant rate due Eo= 
| Pp | Bar 
course, did he show that such a differ- cated older rocks (as for example, the to the intervention of a fault beneath Pee 
entiation would make it possible to map — successive truncation of Springer, Caney, the unconformity. Here the formula FO 
wedgeout belts that might occur inde Mayes, Hunton, Sylvan, Viola, Simp- shows a very obvious inequality that is ~-== 
. . . . - - . - . Pe 
pendently either above or below an wi son and Arbuckle rocks as these are indicative of faulting or folding between  F-—= 
conformity. warped up around the southern margins the two wells in question. While this fE= 
Stratigraphic technique. \ proper of the Anadarko Basin. Where these illustration over-simplified the regional Fe- 
study of a particular stratigraphic-trap are porous and abut against the over- geology im that it does not take int 
problem should entail consideration of lying impervious rocks of the Deese, account the minor faulting that occurs 
grain size, sorting, and origin of sedi they are favorable prospects for strati- locally in the Deese section itself; never- 
ments indicative of depositional environ vraphically trapped oil). Secondly, paleo- — theless, the Deese is folded and taulted t — 
ment and other sedimentary factors af topographic maps (which are in reality on an extremely minor scale compared =< 
fecting the areal distribution of porous the contoured surface expression of the to the underlying older rocks. * 
reservoir material. This investigation is plane of unconformity and may reveal Regional convergence studies. I.qually [= 
necessary even though the oil objective rejuvenated structures or topographic important in the long run is the gather- Fe- 
in question may be trapped by trunca remnants whose porosity is of interest). ing of evidence bearing upon the dates F— 
tion or onlap. In the first case it is Thirdly, isopach maps (as for example, of orogenic movements in the region, 
quite possible that when all the pre of the overlapping sequence in which for of course it is only by an under- 
requisites for differential erosion and various porous units, deposited essen- — standing of the time and magnitude of 
the local preservation of an oil objec tially parallel to sea level, must lap out the structural movements that we can [L-=- 
. - . - . . a 
tive are realized, still, porosity may be upon the tilted unconformity to create — fully comprehend the regional oil possi- —-E7 
poor because of pre-truncation environ- additional traps for oil, Good examples _ bilities. As more and more convergence Feo 
mental factors. In other words, there¢ are the successive lapping-out of various data are assembled, one finally de- [E— 
. _— 
need be no relation between the strike Deese Sands upon the Pauls Valley up termines the youngest rocks beneath and FE 
of early facies development and the _ lift, e.g. the Fourth Deese, or Hart, sand — the oldest rocks above the uncontormity [E= 
trend of the subsequently truncated to the west of Antioch, the Third Deese, and thus eventually dates the time of —~F—= 
stratigraphic units (Figure 6). There is or Gibson, sand of Southwest Antioch, orogenic movement. Now, while this —= 


also likelihood that onlap deposition will 


be influenced by purely environmental 


factors because it is associated with 
rather special strand or near-shore con- 
ditions of deposition. There are several 
shoreline factors such as proximity to 
fluvial clastics, the sorting influence of 
littoral currents, and other irregularities 
in the source of clastics that are quite 
capable of locally creating porous sands 
in time-stratigraphic equivalence to im- 
pervious shale bodies. 

Convergence mapping. In our search 
for oil fields at a time when the more 
obvious structural features have already 
been located and when vast undiscovered 


stratigraphic trap possibilities are to be 


and the Second and First Deese sands 


of North 


which are 


Antioch). Fourthly, structural 
the 


available convergence data, may indicate 


maps interpreted with 


faults and folds by which the regional 


structural pattern 1s eventually de- 


ciphered. 


Derivation of Formulae 


Figure 7 illustrates the derivation of 


convergence formulae by algebraically 
stating the relationship of the converg- 
the 


good illustration 


ing dips of beds above and below 


unconformity. A very 
of the importance of convergence formu- 


lae in the location of structural anomalies 


may seem of doubtful practicability t 
some, one is nevertheless impressed by 
the literature devoted t 
that the 


unconformity in the Midcontinent 1s pre- 


quantities ot 
the erroneous assertion yreal 
Pennsylvanian —post- Mississippian 1n 
age, a relation which has been gradually 
disproven by the drilling of deeper basin 
wells that show conformable early Penn- 
un- 


sylvanian - Mississippian sequences 


conformably overlain by mid-Pennsyl- 


vanian Deese rocks. 
Seismic mapping. 
appropriate to point out here that while 


Finally, it seems 


there is much fine seismic data available 


to company geologists, only a portion 


of this has been coordinated with sub- 


expected, we would like to mention is suggested tin Figure & In this illus- surface geological data and that a co- 
some of the uses of which these con tration is shown a typical subsurface operation between seismologists and ge- 
vergence concepts may be put in_ the problem in the highly faulted south-  ologists would utilize the convergence 
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FIGURE 8. Application of convergence formula to detecting structural 


FIGURE 7. Derivation and illustration of convergence formulae. 
anomaly. (After Swesnik and Wheeler.) 


(After Swesnik and Wheeler) 
Dunc Dip of Unconformity in feet per mile 
Dup Dip of Upper Beds in feet per mile 


D; Dip of Lower Beds in feet per mile two areas. How much of this should we 

= — . — rc feet ped , attribute to onlap and how much to 

runc ate of Truncation in feet per mile ieee aie : : mys we. 

On Duec—Dup (1) truncation The well data show very 

Trunc —=D,—Dunc = (2) little Deese onlap; therefore, truncation, 

Transposing: (1) Dunc Dup + On (3) which is the chief factor, accounts for a 

apm (3) and (4): (2) Dunc Di —Trunc (4) definite measurable amount of the con- 

ne = : Ww vergence, and a geologist with access to 
Dup -++ On = D, — Trunc (5) 


This equation may be solved for any one of the four unknowns, for the seismic records, could delineate the 


example: wedge edge of the Springer sand section. 


Dup D, — Trunc — On 


Perhaps, in conclusion, an apology is 


id —— On due the practicing oil geologist upon 
n — Dup — Trunc oe eet ee 
Trunc D. — Dup — On whom has been inflicted, for several 


years since stratigraphic traps became a 
popular quest, deluges of rather acade- 


data so obtained. For example, between 
two wells where certain upper and lowet 
beds are capable of being correlated and 
the dip of the intervening unconformity 
can be stated, seismic data may show 
convergence by which belts of porous 


reservoir rocks may be mapped. 


these data, such joint undertakings could 
be of inestimable value. In this connec- 
tion, consider the subsurface relationship 
McClain 
County, Oklahoma, in which the Springer 


between the Lindsay wells ot 


section is deeply truncated and devoid of 
sand—and Stanolind’s Briscoe 1 well six 


mic literature proposing to simplify his 
stratigraphic problems. Yet all along, and 
despite elaborate classifications and soul- 
searing directives as to proper termi- 
nology, he still finds ‘“wedge-out” traps. 


The moral seems to be simplicity itself! 





necessarily 
physicist to initiate such seismic pro- 
grams or to comprehend the significance 
of the convergence data that may be ob 
tained in routine seismic work, if geol- 
ogists would take the initiative of pro at 
posing seismic programs and the respon- dence, but seismic work shows an ex- 


sibility for the 








Now, while it is neither the duty, nor 
the capability, of the 


geo- 


Between these 


final interpretation of treme rate of 


miles to the west in Grady County which 
penetrated a long Springer sand section 
two, 
Springer are truncated and overlapped 
by the Deese. Where this belt of Springer 
sand wedgeout occurs, it is impossible 


this date to map on subsurface evi 


REFERENCES 
1 Bull. Amer. Assoc. 


p. 2021. 


6 Levorsen, A. I.; Problems of 
AAPG, 1934; pp. 783-784. 


Geology, 


ptbout the réuthors 


ROBERT R. WHEELER, Dallas consulting geologist, 
was formerly chief geologist for C. P. 
Burton, independent oil operator. He 
was with Eason Oil Company, and 
prior to that with The Superior Oil 
Company, all connections being in 
Oklahoma. Wheeler attended Johns 
Hopkins University, where he received 
an A. B. degree in 1938. At Harvard 
he specialized in the Cambro-Ordo- 
vician stratigraphy and paleontology 
of the Adirondack region, receiving a 
Ph.D. degree in 1942. 





ROBERT M. SWESNIK, district geologist in Southern 
Oklahoma for Anderson-Prichard Oil 
Corporation at Oklahoma City, has 
been with that firm since 1946. A 
1938 graduate of the University of 
Oklahoma, he has worked for King’ 
wood Oil Company, Tex Harvey Oil 
Company, and Sun Oil Company. 
Following discharge from the Army he 
returned to Oklahoma University for 
his M.S. degree, and continued his 
graduate studies while working for the 
Oklahoma Geologic Survey. 


Petrol. Geol., Nov., 1947; 


“ 2Melton, F. A.; Bull. Amer. Assoc. Petrol. 
the sands of the  Geol., Vol. 31, No. 10, pp. 1868-1877. 
Op. cit., Vol. 31, No. 11, pp. 2021-29 
Lovely, H. R.; Discussion, Bull. Amer. 


Assoc, Petrol. Geol., Vol. 32, No. 12, pp. 2295- 
2296 

5Lahee, F. H.; Discussion, Bull. Amer, 
Assoc. Petrol. Geol., Vol. 33, No. 11, p. 1901. 


Petroleum 


7 Bull. Amer. Assoc. Petrol. Geol., Vol. 15, 

convergence between the No. °. Feb.. 1931 
me , 
: 








62 


sd 


« Exploration Section 


WORLD OIL « 


April, 1950 














oy 


OIL COMPANY EXECUTIVES 


You know that skyrocketing costs of exploration drilling have curtailed 


operations nearly everywhere. 


Do you know that it is now possible for you to cut exploration costs- 





per-foot up to 50% in most areas with Hawthorne Replaceable Blade 
“Rock Cutter” Bits? 
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EXPLORATION PARTY CHIEFS 






You know that the cost of seismographic work is largely dependent 


Ie) on the cost of drilling shot holes. 

eee 
Do you know that in a recent six months’ cost analysis, Hawthorne 
“Rock Cutter” Bits more than doubled drilling speed . . . reduced 


bit costs more than 65% .. . and cut costs-per-foot 60%? 


EXPLORATION DRILLING CONTRACTORS 


You can increase the demand for your services and build a waiting 





list of bidders in today’s economy-conscious market by getting the job 
done faster—and at less cost—with Hawthorne ‘Rock Cutter” Bits. 


Do you know that every day more and more oil companies are recog- 
nizing the faster-drilling, lower-cost advantages of Hawthorne Bits— 


and are specifying their use? 


“ON THE DRILL” BIT SERVICE 


The Hawthorne Bit consists of a bit head assembly 
with three replaceable blades. Replacing worn blades 
is accomplished in a matter of minutes “on the drill” 


with tools commonly available. Your supply of twelve 


ALL-FORMATION DRILLING 


Hawthorne “Rock Cutter” Bits have proved capable 
PATENTS PENDING rT . . . . 
of drilling more hole in soft formations in less time 
than conventional drag bits. Moreover, these blades 
efficiently drill broken formations and 75% of all 
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! 

sets of blades weighs only 50 Ibs. 
! 

| 

! 

| 

! 

! 

! 

hard formations normally requiring roller bits. ' 
\ 


See GEOPHYSICAL DIRECTORY 
or COMPOSITE CATALOG for 
lists, parts, prices—or write for il- 


lustrated catalog. Hawthorne Bits 
are available in a range of sizes to HERB JS. 


fit any drill. P. 0. BOX 7366 HOUSTON 8, TEXAS 








April, 1950 » WORLD OIL Exploration Section » 63 








. 





Applied to 


A oni AL. photographs have long been 


used by the petroleum geologist in his 


search for oil and gas. This history ot 
photogeology has been well documented 
in many recent papers which cover the 
present-day application ol photogeologic 
and photogrammetric techniques to pe 
troleum exploration. Suffice it to say 
that photogeology has gained widespread 
used 


acceptance and is today a widely 


tool of the exploration geologist. This 
paper will consider the methods, proce 
dures and techniques used in the prepa 
ration from aerial photographs of areal 
veology and structural contour maps in 
areas of extensive surface outcrop. Struc 
tural interpretations based on geomor 
phic studies alone, or large area regional 
studies using trimetrogon photographs, 
involve methods and procedures of such 
a different nature from those to be de 
scribed, that it is deemed inadvisabk 
to consider them in this papet 

Before discussing the functions of the 
photogeologist and his methods of evalu 
ating areas by means of photogeology, a 
few remarks are in order on the type 
and specifications of photographs. In 
general, the specifications of U. S. gov 
ernment agencies with respect to over 
lap, sidelap and near absence of tip and 
tilt in the aerial photographs apply to 
geological put 


photographs flown for 


poses. However, certain specifications 
with respect to scale and focal length ot 
the leus used may be peculiar to photo 
geology. 

As a general rule, the larger the scale 
ot photographs, the more the geological 
information that can be extracted from 
them. However, a compromise between 
large scale and cost must necessarily be 
reached and it is our 


scale of 1/20,000 represents the desired 


opinion that a 


compromise and is adequate for photo 
geological work even in an area of low 
dipping sediments such as the Tertiary 


basins of Wyoming. Photographs of a 
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By A. R. WASEM 


Geophoto Services, Denver 


AERIAL PHOTOGRAPHS have 
been used by geologists in their 
search for new oil and gas reserves, 


and photogeology is now a com- 
monly accepted and widely used ex- 
ploration tool. As a rapid first-phase 
reconnaissance technique, or as a 
solution to many and varied special 
problems in surface mapping, photo- 
geology is well justified by savings 
in time and money. The author dis- 
cusses the methods, procedures, and 
techniques used in the preparation 
from aerial photographs of areal 
geology and structural contour maps 
in areas of extensive surface out- 
crop. This paper was read at the 
regional meeting of the Rocky Moun- 
tain Section, The American Society 
of Photogrammetry, and published in 
Photogrammetric Engineering, De- 
cember, 1949, 
geology,”’ pp. 579-89, 


“Petroleum Photo- 


scale of 1/31,680, or two inches to the 
40,000 have 


where 


mile, and even as small as 1 


been successfully used in areas 
rock exposures are good and where the 
average dip of the sediments 1s in excess 
of 3 degrees. Photographs at scales 
smnaller than 1/40,000 are considered un 
suitable for photogeological work of any 
kind. 

Further, the focal length of the lens 
used in the aerial photography is of con 
siderable importance in photogeological 
work. A lens with a focal length of 12 
inches is preferred since photographs 
taken with this type lens, when viewed 
stereoscopically, present a more natural 
view of the terrain with less edge effect 
than photographs taken with a shorter 
focal length lens. 
effect 


The edge reterred to becomes 


quite apparent in photographs taken 
| ] I 


with a lens shorter than six inches and 


the photogcologist, in viewing such pho 





=~ 


= 


e 






—— 
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Petroleum Exploration 


tographs stereoscopically, gains the im- 
pression of looking into a bowl. In such 
a case, the sediments on the edge of the 
photographs in low-dip country actually 


from the center of the 


inclined away 


photograph may appear to the photo- 


geologist to be dipping in a direction 
180 degrees from their direction of true 
inclined 


dip; or, on the other hand, it 


toward the center of the photograph, 
the sediments may appear to be dipping 
at a rate in excess of the true rate of dip 

Figure 1 indicates the ease with which 
Rocky 


\Mlountain area could have been located 


the obvious) structures of the 
on aerial photographs a generation ago 
The task of the photogeologist today, 
however, is not confined to or as simple 
as searching for structures of the type 
of the Foote Creek Anticline in Carbon 
County, Wyoming. 

\s a practical matter, the functions ot 
the photogeologist in his evaluation of 
any given area can be summarized undet 
the following tour headings: 

1,He must determine the attitude ot 

the sediments within the area to be 
evaluated 


2. Ee 


graphic units present within the area 


~ 


must map the various. strats 


3. He must compile the geologic data 
obtained from the study of the aerial 
photographs onto some sort of suit- 
able base map on which the land 
units of the area are indicated. 

4. He must arrive at a final interpre 


tation with respect to the structure 
of the area and its possibilities tor 
accumulating oil and = gas. 

Phe objective of the photogeolouist 
differs little from the conventional tield 


veologist; lis procedure is, however, 
radically different. 


The 


by Figure 2 


illstrated 
F 


operational procedure 


represents our method « 
carrying through to completion the four 
functions previously enumerated, but 
there are probably as many methods of 
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arriving at the final interpretation with 
respect to an area as there are photo- 
geologic organizations or departments. 

Prior to the initiation of work on the 
photographs, an area is researched. This 
consists of examining all the available 
literature on the area and abstracting 
all the pertinent data concerning struc- 
ture and stratigraphy which may be of 
assistance photogeologic 
work. Dry hole maps are consulted for 
tests drilled in the 


during the 


the location of any 
area. At the 
map material for the final presentation 


same time, suitable base 
of geologic data is being selected. The 
preliminary photogeologic work 1s then 
undertaken and simultaneously the base 
maps are being constructed by the car- 
tographic department. At the conclusion 
of the preliminary photogeologic work, 
the data are assembled in a preliminary 
photogeologic map which is reviewed 
prior to field check. At the conclusion of 
revisions 
final 


the field check, any necessary 


and additions are made and_ the 
map 1s drafted and colored. 

\ written report concerning the area 
is prepared presenting the basis for the 
interpretations and the conclusions with 
respect to the area. This written report 
and final map are subject to a detailed 
examination by a board of review prior 
to the submittal of the map and report. 

The following paragraphs discuss 
these various steps in the photogeo 
logic evaluation of an area in detail 
considering the operations performed by 
the photogeologist and by the = carto- 
graphic department separately, although 
such work is carried on simultaneously 
in the course of any given project as 1s 
indicated by Figure 2. 

During the preliminary photogeologic 
work on any area, the photographs are 
viewed stereoscopically and are anno- 
tated with appropriate svmbols showing 
the attitude of the sediments and_ the 
Various stratigraphic units present within 
the area. Although several tvpes of stere- 


scopes are available for this preliminary 
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examination of the vertical aerial photo- 
graphs, the ordinary refraction-type 


pocket stereoscope is preferred in that 


it gives a magnified view of the terrain, 
although the field of vision is necessarily 


limited. 

Estimating the dip of inclined sedi- 
mentary beds on aerial photographs is 
a difficult process which is entirely de- 
pendent on the skill and experience of 
the individual photogeologist and the 
near absence of tip and tilt in the aerial 
photographs. Dips observed under the 
stereoscope invariably steeper 
than their actual inclination. This is, of 
course, a help in extremely low-dip coun- 
try, but a source of confusion in areas 


appear 


where dips are steeper. However, dips 
ranging from 3 to 20 degrees can gen- 
with a reasonable 


Dips in the range 


erally be estimated 


degree of accuracy. 
of 20 to 45 degrees should be estimated 
with an error of no greater than 5 de- 
yrees, Whereas dips from 45 degrees to 
difficult to 
10 degrees of 


estimate 


their 


near vertical are 


closer than within 
true value. 


Low order dips in the one degree cate- 








gory are difficult to visualize, but if the 
beds are exposed over a sufficient dis- 
stance and if proper attention is given 
to drainage patterns and drainage slopes, 
in most cases the photogeologist can de- 
termine the direction of dip with a rea- 
The field 
value in 


sonable degree of 
check of an 
that it gives the photogeologist an op- 
portunity not only to check his dip de- 


accuracy. 


area is of great 


terminations but to constantly compare 
between the view of 


through the 


the relationship 
inclined strata 
stereoscope and their actual attitude as 


obtained 


observed on the ground. 

Simultaneous with his estimation of 
dip on the aerial photograph, the photo- 
geologist is delineating the stratigraphic 
units present and, where necessary or 
desirable, as many intra-formational key 
units as can be followed. If the photo- 
geologist is working in an area in which 
he is unfamiliar with the stratigraphic 
units, he is provided through the re- 
search work with data concerning the 
stratigraphic divisions and the nomen- 
clature. 

In general, the 
stratigraphic units are readily discernible, 


boundaries between 


FIGURE 1. Annotated contact print, scale 1/20,000, showing Foote Creek Anticline, Carbon Co, 
Wyoming. Planimetric control is afforded by the section line fences identified on the photograph. 
Qal: Quaternary alluvium. Qt: Quaternary Terrace. Ks. Steele Shale. Kncl: Niobrara-Carlile 
formations. Kf: Frontier formations. Kmr: Mowry shale. Kt: Thermopolis shale. Kev: Cloverly 
formation. Ju: Jurassic undivided. See figures 4 and 5 for explanation of symbols. 
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FIGURE 2 (Left). FIGURE 4 (Right). Annotations from contact print in Figure 3. Pdc: Cherry Canyon formation. Pdy: Brushy Canyon formation. 
Pbc: Cutoff shaly member of Bone Springs limestone. Pbl: Black limestone member of Bone Springs limestone. See Figure 5 for explanation of symbols. 


areas units which are 


literature 


but in certain 
described in the 
identified on aerial photographs. In such 


cases, the photogeologist traces as many 


cannot be 


persistent units as can be observed on 


aerial photographs and these are tied 
into the described stratigraphic section 
during the field check. The photogeolo- 
gist in making his stratigraphic determi- 
nations uses all possible clues in follow- 





FIGURE 3. 1/20,000 contact print of Delaware Mountain Area, Culberson County, 
striking difference between smooth, rounded topography of Cherry Canyon formation in right 
half of photo and rough, less resistant topography of Brushy Canyon formation in left half of photo. 
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Texas. Note 


ing the units, such as their topographic 

expression, tonal changes on the photo- 

graphs, and in many cases vegetational 

differences. 

limestone-shale- 

Delaware 
County, 


Figure 3 shows a 
sequence 


Culberson 


sandstone in the 
Mountain scarp in 
Texas, and it is apparent that the boun- 
daries between the units can be readily 
followed on the aerial photographs. 
Figure 4 shows more distinctly the an- 
notations made by the photogeologist on 
the photograph, Figure 3, indicating the 
attitude of the beds, the boundaries of 
the stratigraphic units, and the faulting 
which is quite apparent on the aerial 
photographs. 

In addition to the dip estimations and 
stratigraphic delineation, the photogeolo- 
gist indicates on the aerial photographs 
faults, axes of folding, large areas of 
mantle cover or alluvial fill, as well as 
all geographic and cultural information 
such as roads, trails, streams, dams, 
pipe lines, buildings and fence lines. 

For ease in transferring the gelogic, 
geographic and cultural data from the 
contact prints to a base map, the entire 
area of each alternate print in a flight 
line is annotated rather than half of 
each successive print. Upon completion 
of this preliminary photogeologic work 
on the contact prints, the photogeologist 
is faced with the problem of compiling 
his geologic data onto a suitable base 
map for field check and final presenta- 
tion. 

Base maps may be obtained or com- 
area from many 
cover 
Rocky 


piled in any given 
Commercial base 
Texas and the 


sources. maps 


many areas in 
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This Rg tas Evens 


says Charles D. Bryant 
Allen & Morris Drilling Co. 
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1200 horsepower is available in the GM Diesel “Quad” and two “Twins” 


ii: i 





which power this National Model 75 rig, operating under a Lee C. 
Moore 129-ft. jackknife mast, drilling to 9300 feet near Sarita, Texas. 
OWEREFUL enough to go to 11,000 feet, That points up the feature of this flexible, 


vet economical enough to be used on 5000- dependable, 2-cycle Diesel power. 


to 6000-foot contracts, this unitized rig used ; far ’ 
: ane ' , Here is plenty of power in fewer units that 
by Allen & Morris Drilling Company, San An- ; ; pt 
vk ae te pe weigh less and take less space. That means 
tonio, Texas, has everything it takes for fast, , ' 
pe lower-cost moves, quicker setups, faster 
profitable drilling. Its power —a General ,; , 

a oe sates ee a round trips, more hole drilled in less time. 
Motors Diesel *‘Quad” and two ‘Twins. 
All this explains why so many drilling con- 
tractors have come to rely on General Motors 
Series 71 Diesels. You have everything to 
gain by investigating this modern power. 
Write or phone for complete details. 


Mr. Chas. D. Bryant, manager at Corpus 
Christi, tells us they can tear down, move a 
reasonable distance, rig up and spud in a new 
hole within 18 working hours. 


DETROIT DIESEL ENGINE DIVISION 
SINGLE ENGINES...Up to 200H.P. DETROIT 28, MICHIGAN = MULTIPLE UNITS... Up to 800 H. P. 
GENERAL MOTORS 











COMPOSITE CATALOG 
GENERAL MOTORS 
DIESEL 
DIESEL BRAWN WITHOUT THE BULK POWER 











GENERAL MOTORS CORP., DIESEL ENGINE SALES, PETROLEUM INDUSTRY, 1504 Philtower Bldg., TULSA 3, OKLAHOMA 


CALIFORNIA: Anderson O'Brien Co., LOS ANGELES 21; Lawless Brothers, BAKERSFIELD; West Coast & Engine Equipt. Co., BERKELEY. ILLINOIS: Western 
Machinery & Engine Co., CENTRALIA. KANSAS: Diesel Equipment Co., Inc., WICHITA; Scranton Machine & Supply Co., GREAT BEND. LOUISIANA: 
George Engine Co., NEW ORLEANS 18; United Tool & Valve Repair Co., SHREVEPORT. MISSOURI: Western Machinery & Engine Co., ST. LOUIS 10. 
MONTANA: Seitz Machinery Co., Inc., BILLINGS; Mountain Tractor Co., MISSOULA. OKLAHOMAS Diesel Power Co., OKLAHOMA CITY. TEXAS: 
Stewart & Stevenson Services, Inc., HOUSTON 11, McALLEN, DALLAS, CORPUS CHRISTI, WICHITA FALLS; Haynes Machinery Co., PLAINVIEW; Empire 


Machinery Co., ODESSA. WYOMING Colorado Builders’ Supply Co., CASPER. 
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Mud-Flo Suction Hose 


Permits raising and lowering of suction 
pipe and changing the position of intake 
without changing connections. 


Tube—%e” thick, oil-resistant, bonded to 
strong, open-weave breaker fabric. 


Reinforcement—heavy galvanized round 
wire embedded in compound pre- 
vents collapse... gives maximum 
flexibility . . . adsorbs vibration and 
permits unobstructed flow. Strong, 
heavy, square woven duck plies. 


Cover—oil-resistant ... withstands severe 
abrasion and weathering. 


Furnished with built-in grooved nipples. 


Speeds rig-up and tear-down time 
between mud-pump and standpipe. 
Eliminates vibration that causes loosened 
connections and avoids sharp angles that 
cause pressure loss and turbulence. 


Tube—Synthetic rubber... abrasion and 
oil resistant . . . free circulation and 
long life assured. 


Reinforcement_ Steel Cables and _ pre- 
stretched fabric for the greatest 
strength and flexibility. 


Cover_Special vulcanized compound 
resists aging and abrasion. 


Couplings — Streamlined steel . . . full 
flow built-in and anchored securely 
for the life of the hose. 


It will pay you to Sgec¢/y Thermoid ! 


Thermoid 


Powerflex 
Rotary Hose 





Thermoid Quality Oil Field Products: Oil Country 
Flat Beltings *Wire Line Turn Backs * No-Wip Line 
Savers + Stuffing Box Rings + All Types of Hose * 
Molded Specialties + Powerflex Rotary Hose * Mud-Flo 
Slush Pump Hose + Flexible Discharge Units * Brake 


Flexible Discharge Hose 


stk OUR 


TAL 


im 7, 
COMPOSITE C4 TALOG 
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The recognized leader in the field. Every 


length pre-tested to 5000 psi before shipment. Blocks + F.H.P. and Multiple V-Belts. 


Western Offices and Factory - Nephi, Utah, U.S.A. 


Main Offices and Factory « Trenton, N. J., U.S.A. 
Industrial Rubber Products * Friction Materials + Oil Field Products 





Exploration Section ” 








69 









































Mountain region. U. S. Grazing Service 
Maps, U. S. 
graphic sheets, County 
ning Maps or General Land Office Town- 


Geological Survey topo- 


Highway Plan- 


ship plats can be and are used as base 
maps for the presentation of geologic 
data. 

feasible 


However, it is generally not 


to transfer geologic, geographic and 
cultural information directly from con 
tact prints to a base map. Consequently, 
an intermediate compilation procedure 
is followed in which all data annotated 
on the contact prints are transferred 
to a mosaic such as those available from 
government agencies in much of Colo- 
rado, New Mexico, Arizona and Utah 
at a scale of one inch equals one mile. 
Similar mosaics at a scale of one inch 
equals 2000, 4000 or 6000 feet are fur- 
by many commercial 


nished agencies, 


and these are also considered suitable 
as compilation media. After transfer of 
data from contact prints to mosaic, as 
many control points as can be identified 
such as section corners, section line 
fences or roads, streams, road intersec- 
tions and locations of peaks are selected 
and identified on the mosaic and their 
proper positions noted on the base map 

Generally, the geologic, geographic 
and cultural information annotated on 
the mosaic can be transferred directly 
to a base map at the same scale. How- 


ever, should minor irregularities appear 


in planimetric control in the mosaic, the 


information can then be transferred to 
the base map by means of a projection 
machine which can be adjusted so that 
the 


same control 


any group of control points on 
mosaic coincides with the 
points on the base map. The planimetric 
error of a finished-map prepared by this 
method will be well within the limits de- 
manded by reconnaissance mapping, and 
experience has shown that the mapped 
found section 


position of corner, 


without exception, falls within 


any 
almost 
300 feet of its true geographic position. 


Areal Map 
Figure 5 shows an areal geology and 
structural interpretation map of the 
Loveland, Colo., area which has been 


prepared by the method described above. 

In case no mosaic of a controlled or 
semi-controlled nature is available as a 
compilation medium, an alternative pro- 
cedure has been evolved which results 
in the production of a map whose plani- 
metric accuracy is less than that obtained 
still 


de- 


which is 
the 


manded of reconnaissance mapping. 


when using mosaics, but 


considered to be within limtis 


The procedure in this case is to lay 
alternate contact prints, with edge detail 
carefully, into a stapled 
the 


of mapping a project area, the stapled 


matched very 


index mosaic. Ordinarily in course 


index mosaics covering the area are pre- 





FIGURE 6. Annotated 1/20,000 contact print showing exposures of the Permian Blaine formation 
in Stonewall County, Texas. 
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pared in several sheets with a single 
mosaic generally covering an area 4 by 
6 feet or approximately 380 square miles 
it the photo scale is 1/20,000. This is, 
of course, providing that no complica- 
tion such as radical change in scale be- 
tween flight strips is encountered. In 
such a case, the mosaics are broken be- 
tween the flight strips which differ in 
scale. 

All known control points which can 
be located on the photographs by office 
inspection are indicated on the photo- 
graphs and on the base map. Sheets of 
transparent acetate are placed over the 
stapled index mosaic and all the per- 
tinent geologic, geographic and cultural 

onto the 
sheets are 


then traced 
The 


photographically reduced to the scale of 


information is 
acetate sheet. acetate 
the base map using the control points 
to calculate a reduction factor. The in- 
formation on the reduced sheet is then 
transferred to the base map, using the 
aforementioned projection machine which 
will adjust any group of control points 
on the reduced acetate sheet into coin- 
with the same control points 
Although this method 


does not compensate for the radial dis- 


cidence 


on the base map. 


placement of positive topographic fea- 
for tip and tilt in the photo- 
the 
index 1s 


tures or 


graphs, planimetric error in the 


stapled distributed between 
control points and the planimetric ac- 
curacy of the resulting map is considered 
the 


mapping. 


demanded 
Checking 


to be well within limits 
by reconnaissance 
of the planimetric accuracy during the 
field check has shown that section cor- 
ners found are almost invariably within 
500 feet of their true geographic posi- 
tion. 

A third method of map compilation is 
the radical plot method. The technical 
this method well known 
further 


this paper. The method is costly in that 


details of are 


and will not be discussed in 
it is time-consuming and is generally 
used only where an extremely accurate 
planimetric map is desired, generally for 
leasing purposes. Control for the radial 
plot is obtained by identifying section 
corners and other known geographic 
points during the office inspection of the 
photographs. If necessary, field parties 
are sent to the area to locate and iden- 
tify section corners and spot their proper 
position on the aerial photographs. With 
control spaced as much as ten miles 
apart, a radial plot map covering 6000 
square miles has been constructed in 
which the mapped position of all found 
corners were found to be within 50 feet 
of their true position. 

A fourth variant in the mapping pro- 
has been areas 


cedure developed in 


where excellent topographic or plani- 
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You can recognize Brewster Service Department trucks on sight. 
by the prominent black lines on the top of every cab. These are 
Service Stripes—for they show that a trained experienced 
Brewster Service Man is on the job, or on his way, to service 


and repair Brewster rigs anywhere in the U, S., or any make 





drilling rig in the Mid-Continent Area. Night or day, Brewster 
Service Men are prepared to leave for your location by truck— 
or by air if necessary. When your operations are threatened 
with delay because of breakdowns, or the need for replacement 
parts. call the Brewster Service Department for fast, expert 
service and repair. Write today for your copy of the folder 
describing the facilities of the Brewster Service Department. 


The BREWSTER COMPANY, INC. 


SHREVEPORT, LOUISIANA 


\SERVICE DEPARTMENT \ 


BREWSTER 


WALL 
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CALL SHREVEPORT, LOUISIANA 
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NIGHT PHONE: 7 a 3461 
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metric maps are available. In this case 
the geologist transfers his geologic mn 
formation directly to the 
sheet or planimetric map through us¢ 
of a sketchmaster. 

The procedures discussed above are 
both the photo- 


geologic and mapping techniques used 


brief descriptions of 
in the preparation of an arcal geology 
and structural interpretation map. 
Upon completion of this preliminary 
photogeologic work and the planimetric 
mapping in an area, the project is ready 
for a review in order to determine field 
check procedure. The field check is de- 
signed to check the results of the photo- 
geologic evaluation. All structural ano 
malies delineated during the preliminary 
photogeologic work are investigated and 
a general check of the stratigraphic de- 
terminations is made. Further, a check 
of the dips is made to gauge the accuracy 
of the visual stereoscopic estimations. 
All section corners located in the field 
and these 


are plotted on photographs 


will serve as additional control in_ the 
preparation of the final map. 


field check all 


projects wherever possible. It has proven 


It is our policy to 








topographic 








to be an extremely valuable aid in the 


final assessment of the value of any 


area as a possible future producer of 


oil and gas as well as to serve as a con- 
sistent check and refresher to the photo- 
geologist in the procedures of mapping 
surface geology. 

In some areas, however, it 1s desirous 
to prepare structural contour maps either 


because the inclination of the strata 1s 


so gentle—regional dips of 30 to 90 feet 


per mile—that a structural interpreta- 


tion cannot be made by stereoscopic 


examination of the aerial photographs 


alone, or because structural anomalies 


have been discovered during a_ recon- 


naissance evaluation on which it is de- 
sirable to have quantitative structural 
control. The following procedures deal 
primarily with structural contour maps 
in low-dip country where rock exposures 
are good and where key units can be 


traced for many miles. 


Blaine Formation 
Figure 6 shows exposures of the Per- 


nian Blaine formation in Stonewall 


County, Texas. These beds of gypsum, 


shale, and dolomite can be traced con- 


tinually over long distances. In com 
es 
| 
. 
LEGEND 
A 
B 
= 
a C 
= 
br D 
WwW 
a. 





FIGURE 7. Areal geology and structural contour map of an area in Stonewall County, Texas. 
Although this map was prepared as a demonstration and without benefit of field work, it is 
interesting to note that the southwesterly plunging anticlinal nose and the eastern portion of the 
Boyd structure, as shown on the map, closely match structural contour maps of the same area 
prepared by conventional surface mapping methods. Contoured on Bed “C’’. Interval 10 feet. 
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pleting such a photogeologic evaluation, 


the beds shown are traced throughout 
the area on photographs. Upon comple- 
tion of this portion of the work, a plani- 
metric map is prepared by any of the 
methods described above showing the 
geographic position of all tracable key 
stratigraphic units. 


Upon 


mapping of the area, the project is ready 


completion of the planimetric 
for vertical control work which will per- 
mit the preparation of a surface struc- 
tural contour map. Elevations can be 
obtained by a number of methods on the 
key beds traced on 


the aerial photographs. In the case illus- 


which have been 
trated here, elevations on the key hori- 
zons and the stratigraphic intervals to 
the contour datum were determined by 
an inspection of a topographic. sheet. 
Figure 7 shows the final map covering 
a small portion of Stonewall County. 
Other methods of obtaining vertical 
control are possible and the final deci- 
sion of which method to use is entirely 
dependent upon the problems encoun 
tered in each individual project area. If, 
for example, a company can furnish 
sufficient elevation control from previous 
vravity surveys in the area, it is entirely 
a height-finding instru- 
Mahan Plotter for 
work, A 


the elevation con- 


feasible to use 
ment such as_ the 


the elevation control third 
method is to obtain 
trol by a combination of plane table and 


altimeter traverses in the field. In any 


event, the total cost in preparation of 
structural contour maps in low-dip areas, 
such as illustrated in Figure 7, is mucl 
less than by conventional surface map- 
ping. 

\s mentioned above, necessary revi- 


sions and corrections are made subse- 
quent to the tield check or vertical con- 


trol work, 


pre pared and the 


atter which the final map is 
report written. The 
final map and report are subject to a 
caretul scrutiny in a seminar-type dis- 
cussion during which the photogeologist 
is called upon to demonstrate the basis 
tor his interpretations and to justity his 
final conclusions with respect to the 
structural possibilities of the area under 
consideration. This review is considered 
the final step in the photogeologic evalu- 
ation of any area. 

In conclusion, it should be emphasized 
that photogeology has gained an accept- 
ance throughout the petroleum industry 
unequaled in its past history. Certainly 
the time and money saved in using pho 
togeology as a rapid first-phase recon- 
naissance technique, or as a solution to 
many and varied special problems in 
surface mapping, have already more than 
standard 


justified its acceptance as a 


exploration practice. 
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MY-LO-JEL .. . AN UNMODIFIED 
; BLENDED STARCH . . . HOLDS WATER 
LOSS DOWN LONGER BECAUSE ITS 
PURITY PRODUCES A FAR TOUGHER 


STARCH 


Magcobar My-Lo-Jel is an improved pregelatinized 
drilling mud starch in the form of a free flowing 
powder which can be added directly to the mud 
through a hopper mixer. My-Lo-Jel provides positive 
control of the filtration properties even in the presence 
of salt, anhydrite and other contaminants. It is a 
blended starch . . . blended from premium type corn 

. that is especially processed to produce a quick 
acting, tough and chemically stable plugging agent 
to inhibit filtration of mud. Thus, it not only lowers 
water loss, but keeps it low. 

My-Lo-Jel is easy and economical to use . . . and 
you pay no premium for Magcobar’s premium quality 
drilling mud starch. So look for the Magcobar dealer 
sign when you need mud. There are more than 250 
Magcobar dealers strategically located throughout 
the oilfields to give you immediate delivery of My- 
Lo-Jel and other dependable drilling muds and 
chemicals. 

MAGNET COVE BARIUM CORPORATION 
HOUSTON, TEXAS MALVERN, ARKANSAS 


Export: Daniels, Beckley and Associates 
30 Rockefeller Plaza New York, N. Y. 





LOOK FOR THIS SIGN WHEN YOU NEED MUD 
MAGCOBAR @ MAGCOGEL @ HIGH YIELD DRILLING 


Dageebay - 





MUD @ XACT CLAY @ FIBER-SEAL @ MAGCO-MICA @ 


TANNATHIN @ JEL-OIL MUD @ JEL-OIL “E” @ SALT GEL DRILLING MUD pron 
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Prospecting for Reefs 


Vice President, National Geophysical Company, 


= 


By DR. E. D. ALCOCK 





velocity. 





NEARLY ALL recent reef discoveries, which have opened vast new reserves in Texas 
and Canada, have been due in some part to seimic surveys. A reef is a highly 
irregular shaped mass of limestone, over which sediments tend to drape, with 
velocity usually higher than that of the surrounding sediments. In a few cases, it 
has been possible to obtain reflections from the reef itself. But in general, reefs 
do not reflect seimic energy or at best reflect the energy only from isolated por- 
tions of the reef surface. Therefore, the seismograph must use some of the secondary 
characteristics produced by the reef growth for their detection. The author discusses 
two secondary characteristics of reef growth which provide a sound basis for reef 
detection by the seismograph: (1) the differential compaction which causes the 
draping of the formations over the reef and (2) the effect of the differential 








| the past tew 


petroleum have 


years” tre 
mendous reserves ot 
been discovered in the reservoirs formed 
by reefs, both in Texas and in Canada 
Naturally, this has led to a concerted 
effort on the part of the exploration fra 
ternity to improve and devise new tech 
niques for the discovery of reservoirs ot! 
this type. The seismograph has proven 
a very useful tool in solving this prob 
lem. Practically all recent reef discov- 


eries have been due in some part to a 


seismic survey. 

There are numerous articles in recent 
geological literature defining and classi 
fying various types of reefs. In order not 
to complicate this article, and to avoid 
as much as possible introducing geologi- 
cal gobbledegook, the simple but gen 
eral term “reef” will be used throughout. 
It will be understood that the term ap- 
originally 


plies to a limestone mass 


formed by organic materials—such as 
corals, algae, sponges, ete.—which grew 
at a faster rate than the deposition of 
the surrounding sediments. 

In order to discuss the manner in 
which the seismograph can be used to 
discover reefs, it will be necessary first 
to discuss some of the geological char- 
acteristics connected with reefs. In a 
recent article in WorLD OIL, 
gaye an excellent description of these 
(“Characteris- 


Twenhofel 


geological characteristics 
tics and Geologic Distribution of Coral 
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Organic Reefs,” by W. H. 
W oRLD 1949, 


It may be well at this point 


Other 
[wenhofel, 
pages 61-64) 
to review briefly some of these charac 


and 


Om, July 1, 


teristics which have an important bear 
ing on the seismic problem of reef de- 
tection. 


Shallow Water Organisms 


The reefs which we will discuss in this 


article are the result of the growth of 


corals, algae, sponges, etc. Therefore, 
the conditions which govern their growth 
involve factors which are biological and 
climatological as well as geological. It is 
that 


ganisms live and grow in fairly shallow 


also generally conceded these or- 


water—usually less than 300 feet deep 


4 
v rs 
< 


" 


with the Gr SMOERAPH 
— FM 


i eee 


~~ 


Dallas 


Reefs then were usually formed near 
the shore lines of ancient seas and fol 
lowed their general contours. If one ex 
trapolates the knowledge of present-day 
shore lines to those of ancient seas, 
one can predict that for short distances 
the shore lines will follow no particular 
direction, while over long distances a 
trend will predominate. 

Once the reef has started to grow, it 
will grow rapidly to the surface of the 
then on, the growth of 


direction in 


From 
the reef and the 
grows will be governed to a large extent 


water. 
which it 


by the various changes which take place 
in the level of the sea. If the level of 
the sea rises, the reef will continue to 
grow upward. If the sea level remains 
stationary, the reef will tend to grow 
growth will 


laterally, and the vertical 


lf the sea level falls, erosion will 


cease, 

take place on top of the reef, while 
lateral growth takes place on the sides. 
Growth of the reef can also be influ- 


enced by changes in temperature of the 
changes in the amount 


the current flows. The 


water and by 
and direction of 
changes in sea level are normally rathet 
erratic, and therefore the growing chat 
acteristics of the reef are very irregula 
At some stages vertical growth will 
take place; at other stages lateral growth, 
combined with erosion on the top, will 
take place. Interfingering between the 
reef itself and the surrounding sediments 
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DR. E. D. ALCOCK received his A.B. degree in mathe 
Ct. x mm 
worked for the Bell Telephone Laboratories for two 
years as a research engineer. He then returned to take 
his Ph.D. in physics at the California Institute of Tech 
nology, in 1935. After receiving his Ph.D., Dr. Alcock 
worked as a seismologist with the Shell Petroleum 
Corporation for three years before joining the National 
Geophysical Company, Inc., Dallas. He is vice president 
in charge of sales for that company. 
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E. J. MARTI, Party Chief of Crew No. 
7, is a man of broad geophysical ex- 
perience. With Independent since 1936, 


@ . 2 a 
he has had 7 years experience in 
South America, including 4 years in l 1S W PT Ou ln l 
charge, of operations in Colombia. Mr. ; 
Marti believes that only through ex- 
perience in all phases of geophysical 


prospecting can a party chief give his 
client the fastest and most accurate 


interpretation of his crew's work. Fif- .. and your geophysical survey findings 
ten (15) years is the average explora- 
tion experience of an IX Party Chief. 


are only as reliable as the crews that d 

the work in the field. For scientifically 
accurate results, contract with Independ- 
ent Exploration Company... with 17 


years of world-wide experience. 


independent 
EXPLORATION COMPANY 
G eanhupsicad S wwery 


ESPERSON BUILDING HOUSTON, TEXAS 
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FIGURE 1. Diagram showing relations of an organic reef and the marginal strata. 
(Diagram after Twenhofel, WORLD OIL, July 1, 1949.) 
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FIGURE 2. Bioherm built by crinoids. Marginal strata are shale. 
(Diagram after Stockdale, Bull. Geol. Soc. Am., Vol. 42, 1931.) 





FIGURE 3. Cross-section of Devonian and Silurian deposits, showing Marine reef. (Diagram after 
H. A. Lowenstam, “Marine Pool, Madison County, Illinois, Silurian Reef Producer.” Structure of 
Typical American Oii Fields,” Vol. \\1, Amer. Assoc. Petrol. Geol., 1948, Figure 10, opp. p. 172.) 
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is common, For diagrams of typical 
reets see Figures 1, 2, and 3. Growth of 
the reef can be stopped entirely by any 
unfavorable change in any one of the 
geological, biological, or climatological 
factors which influence its growth. 

If one considers the origin ot the reet 
and the conditions under which it grows, 
it is obvious that the conditions are ver) 
favorable for severe erosional effects, 
and one would expect reefs to assume 
very weird and rough shapes in regard 
to both plan and section, The size ot 
the reefs will be highly variable and 


may or may not be continuous 


When Growth Stops 


Once the growth of the reef has 
stopped, a mound or ridge will be left 
on the bottom of the ocean, and deposi- 
tion of sediments will take place around 
it. Upon burial of the reef and sur 
rounding sediments, the weight of the 
overlying sediments will cause compres- 
sion and compaction. Due to the tact 
that the reef is of more or less rigid 
limestone structure, very little com- 
paction will take place. The surrounding 
sediments, since they are originally muds 
and sands, will tend to compact to a 
much greater extent. This differential 
compaction between the reef and the 
surrounding sediments will cause a 
slumping or draping of the overlying 
sediments over the reef. Furthermore, 
since the reef exists as a mound on the 
ocean floor, the washing action of the 
currents of water passing over the reet 
will tend to deposit the coarse and 
heavier materials on top of the reet, 
whereas the = finer-grain particles will 
be deposited in the lower areas. It 1s 
also known that coarse sediments do 
not tend to compact as much as do fine- 
grain sediments. This means then that 
the differential compaction will take 
place not only in the section containing 
the reef itself but will be continued 
for some distance above the reef, thereby 
accentuating the draping in the uppet 
beds. On the other hand, the structural 
influence of the reef on the upper beds 
will not extend for any great distance 
from the reef in a lateral direction 

The above argument has shown that 
the sedimentation conditions connected 
with reet building and the subsequent 
compression affect the attitudes ot the 
surrounding and overlying formations; 
there are, however, other changes pro 
duced by the same factors which are 
significant from the geophysicists’s view 
point—namely, density and velocity dit 
ferentials between the reef material and 
the surrounding formations. From. the 
scismologist’s viewpoint, the velocity dif- 
ferential is highly important. The reef 
material after growth and subsequent 
burial will convert to a rigid limestone 


structure which will have most of the 
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its NATIONAL SEAMLESS CASING 


HAT rugged casing in the above picture has an interesting background. 
Right from the preparation of the mix, the steel for this casing has been 
treated with the utmost care and skill possible. 

The reason for this is simple—only the most precise metallurgical control 
will assure steel that will meet National Tube standards. For our method of 
seamless manufacture—actually piercing a billet of steel—is one of the most 
drastic forging operations in the steel industry. Only the very best steels can 
withstand this test—the basic operation in the production of NATIONAL 
Seamless Drill Pipe, Casing and Tubing. 

\ll the spe ‘cial care we take, to make sure the steel is right, is fully justified 
by results. The records of Nationa Seamless show performance unsur- 
passed by any other kind of pipe or tubing—superior performance charac- 
terized by higher collapse resistance and increased joint strength . . . quick, 
easy stabbing smooth make-up . . . tight joints. And remember: 
NATIONAL Seamless has no welds, no seams, nothing to weaken or injure 
the tube. 

Write today for information. Address National Tube Company, Frick 
Building, Pittsburgh 19, Pa. Ask for Bulletin 15, “Seamless Drill Pipe, 
Casing and Tubing.” 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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TWO EXCLUSIVE FEATURES 
THAT MEAN BETTER 
NATIONAL SEAMLESS CASING 


DEOXIDIZED BESSEMER STEEL — has the 
superior forging qualities necessary 
for seamless pipe manufacture. Its 
high yield strength and good ductility 
mean greater toughness . . . greater 
collapse resistance. Produced in A.P.I. 
H-40 and J-55 grades. 
WARM-WORKED CASING — superior to 
cold reduction, warm working imposes 
less stress on the metal . . . permits it 
to be stress-relieved as it cools. Re- 
sult: higher collapse resistance, in- 
creased joint strength. Furnished in 
A.P.I. N-80 grade. 
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high-velocity characteristics of limestone 
The surrounding formations usually con 
sist originally of sands and muds which 


convert to shales or shaley limestones, 
either of which will have a lower velocity 
than pure limestone 

To summarize briefly, a reef then is 
a highly irregular-shaped mass of lime 


stone. over which the sediments tend to 


drape, and whose velocity is usually 
higher than that of the surrounding sedi 
ments. Now consider how these char 
acteristics can be used by the seismo 


graph in prospecting for reefs 


Irregular Shape 


Due to the fact that, in general, reef 


structures have a highly irregular shape, 


one would predict that it would be 
difficult to obtain seismic reflections 
from the reef surface itself. The basic 


theory of the reflection of energy re 


which are smooth in 


length of the 


quires surfaces 


comparison to the wave 


energy being reflected; in the case of 
seismic energy this means a_ surface 
whose irregularities do not exceed 50 


feet. Since reefs grow in an environment 


rezu 


which is conducive to severe and ir 


lar erosion, one should not be surprised 


if the irregularities exceed the upper 
limit for reflection of seismic energy. 
A few cases have been encountered 
where it has been possible to obtain 


reflections from the reef itself—a circum 
which gre atl 


stance vy simplifies the prob 


lem of reef detection In eeneral, 


ever, these cases are the exception rathet 
than the rule, and normally we will be 


dealing with reefs which do not reflect 


seismic energy or at best reflect the 


energy only from isolated portions of 


the reef surface. Since this is the case, 


the seismograph must use some of the 


secondary characteristics produced by 


the reef growth for their detection. 
Reefs may vary in size from a small 
mound—or atoll-type reef—to a narrow 


hundreds of miles in length—or 


ridge 


barrier-type reef. Fortunately, the re- 


flection seismograph has sufficient re 


solving power to detect structures’ of 


almost any areal extent, provided suffi- 
cient control is obtained. The amount of 
control used in a seismic survey is nor- 
mally governed by the economic fac- 
tors involved—that is, the smallest size 
i considered economically 


of a structure 


desirable in the area. In looking for the 


ordinary tectonic structure, a widely 


spaced control pattern is generally used 


for the reconnaissance work. In_ this 
type of problem the influence of the 
structure can be detected at a considet 
able distance from the apex. 

In dealing with the problem of locat 


reefs, however, the conditions are 


ing 


radically different. The structural in 


fluence of a reef is not generally de 


tectable at 


reef itself. Furthermore, the productive 


any great distance from the 


possibilities of reefs of small areal extent 


are such that one would 


wish te 


not 


, . i ; 
miss then vith the survey As a result 
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FIGURE 4. Plan of Marine reef. (Diagram after H. A. Lowenstam, op. cit., Figure 14, p. 181.) 
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of the above factors, it is obvious that 
in surveying for reefs one should us¢ 


a much closer control pattern for the 


reconnaissance work than is generally 


used when looking for tectonic struc- 


tures. Once the possibility of a reet’s 


existence has been established by the 
reconnaissance survey, even closer de- 
tail control should be obtained to de- 


termine any well location. The necessity 
for this arises from the highly irregular 
Figure 4 


seen a narrow channel extending 


shape of reefs in general. In 
can be 
a long distance into the main body of the 
reef. With loose detail control it would 
easily be possible to miss such channels, 
the 


one, the reef would be missed entirely. 


and if first well were located in 
Because of the irregularity of reef shapes, 
cannot expect the smooth structures 
the the 


geologist, and extrapolating 


On¢ 


so dear to heart of subsurface 
data 
(660’) is a 
Figures 5-A, -B, 
the 


Structures. 


even 


as much as one _ location 
dangerous procedure. 
C, and -D 


control on 


demonstrate value of 


close reef These 


heures show the same square mile area 


contoured with four different types of 


control. In 5-A the area is contoured o1 
seismic data at quarter-mile intervals 
around the edges and shows a_ broad 
anticlinal nose. In Figure 5-B_ inside 


datum points have been shot at quarter- 
mile intervals, and the contouring shows 
a closed 


] 


1iosure 


a narrow anticlinal trend with 


“high” on it, plus an additional ¢ 
additional 


660’ 


to the east. In Figure 5-C 


detail has been obtained on a 


The general features of this map 


are the same as Figure 5-B: however, 


an additional closure has been isolated 


the anticline, and the high to the 
} been split into 


! by i saddle 





Secondary Characteristics 


here are two secondary geological 


characteristics connected with reet 


growth which provide a sound basis fo1 


reef detection by the seismograph— 


namely, the differential compaction, 
which causes a draping of the forma 


tions overlying the reef, and the effect 
of the differential velocity. In evaluating 


these two characteristics from a purely 


theoretical aspect, preference should be 
given to the effect of differential com- 
paction. This preference arises from the 


that 
compaction effect will be associated with 


fact theory predicts a differential 


all reefs. In addition, over small areas 
the qualitative relationship between the 
reef structure and the structure in the 
overlying formations, barring subsequent 
tectonic movements and unconformities, 
will be constant—i.e., the high point of 
the the high 


point of compaction 


reef will correspond to 
the differential 
structures in the overlying formations. 
On the other hand, it is impossible to 
predict on a purely theoretical basis the 
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TWO MILES OFFSHORE: Peaniin 2900 ft. of 45.5- Ib. ink theend high- vield 
A.O. Smith Casing in Galveston Bay. 
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ail. This barge load is going down river to Louisiana 
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A—1320-foot spacing—on section lines. Contour interval: 25 feet. 





C—660-foot spacing—full coverage. Contour interval: 25 feet. 











B—1320-foot spacing—full coverage. Contour interval: 25 feet. 
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D—Subsurface control. Contour interval: 25 feet. 


FIGURE 5 
certainty of the existence of a differential experience that the velocity differential upper formations can be detected by the 
velocity and, if it does exist, the rela either does not exist or is too small seismograph, provided the relief exceeds 


tionship of the effect to the reef \s a to be detected by the seismograph with thie resolving power ot the seismic 
matter of actual practice, however, in any degree of certainty method. In reef country these small 
some areas sufficient seismic and drill The differential compaction effect of a relief structures located by the seismo- 
img data are available to reveal the reef causes a draping of the upper for vraph in the formations overlying the 
presence of a sizable velocity differential, nations over the reef, the amount of re¢ expected reef level assume significance 
and hence it has been used to detect the lief caused by the draping being small in that they may be the clue to an 
presence of a reef. In other areas it) in comparison to the relief of the reef underlying reef. If no additional reef 
has been shown by seismic and drilling itself. This type of structure in the ® CONTINUED ON PAGE 91 
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The NEW"150” DRILL RIG 


Latest Design—Top Performance! 





The JOY “150” (right) is designed for 
heavy-duty seismograph, electrical logging, 
structure testing and shallow water well 
drilling to 1500 feet. It incorporates the 
most modern improvements in drill rig de- 
sign... has proved itself outstanding in the 
field within its capacity range. 


For HEAVIER-DUTY 
Drilling, use the Fast, 
Mobile, JOY ‘“300”’ 














The JOY No. 300 Drill Rig, il- 
lustrated at left and below, is a 
compact and highly portable 
unit, designed for deep core test- 
ing and slim-hole production 
drilling to 5000 feet. Ruggedly 
built for the toughest field service 





—incorporates many superior 
operating features—will handle 
a 50,000 Ib. drilling string. 





Write for Bulletins, or 


INTERMEDIATE SIZES FOR EVERY 
NEED—THE JOY 225, 250 and 
275 DRILL RIGS 4 


JOY MANUFACTURING COMPANY 


GENERAL OFFICES: HENRY W. OLIVER BUILDING - PITTSBURGH 22, PA. 
IN CANADA: JOY MANUFACTURING COMPANY (CANADA) LIMITED, GALT, ONTARIO 
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Vice President and Chief Geophysicist 


By the S. 


By 


aud 


Seismograph Service Corporation, Tulsa 


{> 
HE oil industry gives widespread 
recognition to the seismograph as a val- 


uable prospecting device. This recogni- 


tion is limited in the minds of some 
operators to surveys covering large 
areas where reconnaissance lines have 


detail control to out 


subsurface 


been followed by 
the 
Experience shows that the average large 


line existing structure. 


area can be evaluated by this means at a 


low cost per acre. Only a 


the oil 
the 


relatively 


small percentage of operators 


recognize the potential of seismo- 
graph as a means of evaluating the small 
lease block. 

The 


scribe a few typical problems for which 


purpose of this article is to de- 
low cost solutions can be found, to dis- 
pel some of the prevalent misconceptions 
regarding the seismograph, to outline in 
brief its uses and present limitations, to 
acquaint the producer with some of the 
problems of the seismograph contractor 
which are peculiar to a short seismo- 
graph survey, and to present a rough 

the operator can 


which 
measure his smaller holdings and decide 


yardstick by 
whether a seismograph survey would be 
worth the expenditure. 

An analogy can be drawn which may 
help the unacquainted to understand the 
seismic method. Suppose that one stands 
in’ a hotel lobby, looks out of the win- 
the and into the 
window of a the 


dow, across street, 
across 


sy properly focusing the 
(1) reflections of objects 


show store 


street. eyes 
one see: 
within the hotel lobby on the hotel win- 
dow; (2) objects in the street; (3) a 
reflection of the hotel and objects in the 
street on the the 
street; and (4) objects within the store 


window. This phenomenon is explained 


Call 


store window across 
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ALTHOUGH MORE COMMONLY used 
to evaluate larger areas, the seismo- 
graph also is a practical means for 
evaluating the small lease block. This 
article describes a few typical prob- 
lems for which low-cost solutions can 
be found, points out misconceptions 
regarding the seismograph, and out- 
lines its uses and present limitations. 
The article discusses some of the 
peculiar problems of a short seismo- 
graph survey, and offers a rough 
yardstick by which an operator can 
measure his smaller holdings and de- 
cide whether a seismograph survey 
would be worth its cost. 


by the physical properties of light. Light 
travels at a different speed in glass than 
it does in air, thus forming a velocity 
glass-air contact. At 


interface at each 


each contact a reflection of 


light occurs. Elastic waves in the earth 


glass-air 
follow the same physical laws, and re- 
flected energy arises at each interface in 
the earth, such as the dividing plane be- 
shale and a limestone. In _ the 
the 


dynamite. 


tweet a 
energy source is a 
Reflected 
pulses are recorded on photographic pa 
per, and depths to the reflecting source 


seismic method 


charge of energy 


are computed from the measured time 
interval between the instant of the shot 
and the time of the energy return. 

To those in the oil not ac 


quainted with geophysics the item most 


business 


similar to the seismograph record is an 
electric log taken in a drilled hole. In 
appearance the electric log and the seis- 
mograph record are similar, and they 
both may be map subsurface 
formations, but here the similarity ceases 


used to 





C. C. BROOKS 


Manager, Short Term Contract Department 


to exist. The electric log is a direct 
measurement of the electrical properties 
in the subsurface by the use of elec- 
trodes closely spaced along the wall of 
a drilled hole. The seismograph meas- 
time required for an elastic 
travel from the initiating point 


to some reflecting or refract- 


ures the 
Wave to 
of energy 
ing horizon and to return to a receiver 
placed on the surface of the ground. If 
the geologic section is approximately 
5000 feet thick, all simple reflections will 
have returned from the reflecting source 
furthermost from the surface (5000 feet) 
within a time interval of approximately 
All recordings, observations, 
calculations, etc., must be made so that 
the total error in all of the operations is 
1000 second if the depth 
accurate within five 
to be 


one second. 


less than 1 
calculation is to be 
feet. For the seismograph map 


accurate within five feet, all conditions 
must be perfect. Perfect conditions (by 
the seismologists’ definition) fail to exist 
in the majority of areas. Competent seis- 
mologists always expect imperfect con- 
ditions to exist; consequently, they ex- 
pect their work to have errors of plus 
or minus 15 feet under average condi- 
tions. Under unfavorable conditions the 
error can be much more. 

The normal expectation of an error 
of plus or minus 10 or 15 feet places the 
the seismograph. If the 
the reflecting 
constant average 
the 


first limit on 


geologic section above 


horizon maintains a 
rate of energy transmission, or if 
changes follow a predictable pattern, the 
map made from a careful interpretation 
of seismic data may be extremely accu- 
rate. However, the seismologist has no 
way of determining except by experience 
area what variables are 


in a certain 
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to the pomerican Petroleum Tuduriry 


Since the early days of Radioactivity Well Logging, back 
On March 24th, 1950, at Tulsa, in 1940, Lane-Wells has worked unceasingly with this fact- 
Okla., the 10th Anniversary of finding tool to increase and extend its value to the oil industry. We have 
Radioactivity Well Logging built well-logging field units, searched out refinements and improvements in 
and the 25,000th Radioactivity , method and technique, faced and solved the knotty problem of correct inter- 
Well Log coincided when Lane- [) o pretation in the widely differing formations of oil fields spread the length 
Wells logged the Cities 3 and breadth of the oil country. Today, the industry knows the value of 
Service Oil Company’s Se this service, and depends on Lane-Wells to supply it. Today, at more than 
well, the Mary Sudik *1, 13 50 branches, Lane-Wells truck teams stand ready to move at once into any 
Oklahoma City Field, f MGR oil field in the United States or Canada to provide round-the-clock service 
Oklahoma. B55 in bringing the American petroleum business the accurate subsurface infor- 

mation so vital to good completions and maximum production. 


—that ts 


Kadwachii WELL LOGGING by 


S ANGELES + HOUSTON + OKLAHOMA CITY 


General Offices, Export Offices & Plant 
1610 So. Soto St., Los Angeles 11, California 
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FIGURE 1. Milfay pool. Contours on top of 


Viola limestone. 
likely to exist between control points 
If the variables do exist and are not rec- 
ognized and accounted for, the data of 
the 
error. This does not 


will contain the expectabk 


that a 


survey 
mean seis 
mograph survey in such an area is en- 
pick 


tirely worthless. The can 


out the areas that may be 10 to 20 feet 


survey 


higher than some other points, and can 
eliminate that the 
area which is positively too low to pro- 


usually portion of 
duce. In such areas, however, the oper- 
ator is not furnished a positive answe1 
if his problem is one that requires accu- 
racy of the order of five or ten feet 

A number of operators limit their ac 
tivities to some particular area in which 
They are 
the 


that area 


they have been successful. 


usually well acquainted with 


geo- 
logic conditions existing in 
and have followed some sound geologic 
reasoning in the selection of their lease 
block. On occasions the reasoning calls 
for a “pinchout” or “shore line” condi- 
tion to exist within a certain formation 
If this is the problem, it is improbabl 
that a will 
Some 


small seismograph 
the 


excellent interpretations have been mad 


survey 
furnish desired information. 
by combining seismograph information 
and geologic information to predict with 
accuracy the existence of shore line de- 
posits and other types of oil reservoirs 
not necessarily associated with anti- 
clines. However, few, if any, of these 
successful surveys were short jobs, and 
the operator cannot expect this sort 
service on a small survey from the seis 
mograph contractor. 
Quite often the 
map on the top of a certain formatior 
Oil-producing 
good 


operator desires a 


sandstones are seldom 


and, if the 


reflecting horizons 
seismograph is used, the operator must 
agree to be satisfied 


on horizons 


based 
the 
objective horizon if it is a sandstone. 


with maps 


above and/or below 
The same statement may or may not be 
true if the objective horizon is a lime- 


stone. The operator may desire a map 
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on the top of a limestone lying uncon- 
formably below another limestone at a 
distance of only a few feet. If the inter 
val of separation is not in excess of 100 
the 
mapped reliably by the seismograph. 


feet lower limestone cannot be 


The seismologist is at the mercy of 
Mother Nature. If she hasn’t provided 
a good velocity interface at an objective 
horizon there is nothing the seismologist 
can do about it. He must take what he 


and make the most of it. In the 


gets 
average area nature has provided sev- 


eral good interfaces, and the operator 


must be satisfied with maps on these 


horizons even though he desires some- 
An experienced interpreter 


thing else. 


usually can draw accurate conclusions 
regarding the structure on 
other than those mapped, provided he is 


with respect to 


formations 
furnished information 
the position of unconformities and other 


ger rhe IC variables 


Surface Survey Comparison 


The seismologist has the same general 
problems that the surveyor has in run 
Accepted 
that 
traverses, re-run his 
back to the 
base line, or the 
to a reliable control point or bench mark. 


civil 
the 


ning a surface survey. 


engineering practice requires 


surveyor close all 
reverse direction 


that he tie 


line in a 
traverse 


The same procedures should govern a 


subsurface survey. All traverses should 
be closed or should be 


one control point to another, the control 


extended from 
points being drill tests on which reliable 
geologic information is available. 

In the earlier days of the seismograph, 
a number of geologists tried to force the 
seismic interpreter to make his decision 
without the aid of geologic advice. The 
seismograph is now generally recognized 
as a valuable geologic tool, and the ex- 
perienced seismologist and _ geologist 
both realize that a joint effort is neces- 
sary if the best interpretation is to be 
placed on the records. The seismologist 


FIGURE 2. Viola tops on three dry holes drilled in the area prior 
to discovery of Milfay pool. 


should be furnished all available geologic 
detailed sample 
logs, electric logs, and suspected lateral 


information, including 
changes in stratigraphy. By using this 
information the may be 
able to draw important conclusions that 


seismologist 


otherwise would not be possible. 
Small seismograph surveys are most 
valuable in areas where a considerable 
amount of subsurface control is availa- 
ble. 


such areas because dry holes limit the 


Lease blocks are usually small in 


size of any potential producing struc- 
ture. In effect, the dry holes represent 
the information which might have been 
gained by a reconnaissance seismograph 
the 


control. 


survey, and information lacking is 


detailed Since the problem is 


that of obtaining detailed information, 
the operator should decide what size 
feature he considers commercially sig- 
nificant, and the seismic program out- 


lined should be sufficient to prove or 
disprove the presence of that size fea- 
the Far too 


operator desire to 


within prospect area. 
lets his 


spend a specified minimum sum on the 


ture 
often the 
area prevent him from obtaining ade- 
quate information. 

Inadequate coverage of the acreage 
can lead to false optimism or pessimism 
regarding the producing potential of the 
lease and can be a contributing cause of 
the aban- 


the drilling of a dry hole or 


donment of a valuable lease. The most 
satisfied users of the seismograph as a 
prospecting tool are those who recog- 
nize their problems and obtain adequate 
detailed control to solve them. 

Oil operators often hold small leases 
near a Such 


usually can be evaluated with a mini- 


producing area. leases 
mum number of shot points and con- 
sequently at a minimum pro- 
vided the oil The 
problem here is not to outline a struc- 
ture, but to determine the relative posi- 
subsurface under the lease 


expense, 


trap is anticlinal. 


tion of the 
with respect to that at the location of 
the producing well. A line traverse from 
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As rotary drilling lines, Roebling 6x19 Preformed “Blue Center” 
Steel Wire Rope with Independent Wire Rope Core has de- 
monstrated extra life on the job and substantial dollar savings. 
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YOU WANT ROPE that’s extra tough, extra strong, 
extra long-lived! And you get these extras in Roebling 
Preformed “Blue Center” Wire Rope, for “Blue Center” 
steel has completely superior resistance to abrasion, shock and 
fatigue. Roebling developed and is the only maker of “Blue 
Center” steel... and Roebling research, workmanship and modern, 
precision machines are your added assurance of rope quality that pays off. 

But for everything wire rope can give, be sure to get Preformed. Roebling 
Preforming makes rope easier to handle and install. It can be cut without seiz- 
ing. It spools better . . . is not inclined to set or kink . . . minimizes vibration and 
whipping. 

There’s a Roebling wire rope of the right construction, grade and size for every type 
and make of rope-rigged equipment. Have your Roebling Field Man tell you which rope 
will give the best and the lowest-cost performance 


for every installation. John A. Roebling’s Sons 2g Ee B a 4 ae pe 


Company, Trenton 2, New Jersey. 
: A CENTURY OF CONFIDENCE 





POEBLING 


DISTRIBUTED BY 
THE NATIONAL SUPPLY COMPANY 
REPUBLIC SUPPLY COMPANY 
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FIGURE 3. Assumed seismic data and a contour interpretation which 
could have been made from approximately five miles of traverse. 


the producing area across the unproven 
lease can give the operator an excellent 
idea as to the value of his lease. If the 
structural position is favorable, a few 
idditional points can choose the best 
drill location. 

In most areas where small lease blocks 
are acquired, seismograph surveys prob 
ably have been made by several com- 
panies. It is safe to assume that the 
traverses of these surveys followed the 
road system. The odds in favor of find- 
ing favorable subsurface features that 
others have not discovered increases 
with the increased difficulty of moving 
truck-mounted equipment. Traverses 
that run across fields and away from 
the road system are more expensive 
than road traverse but probably more 
valuable, since they have a far greater 
chance of being conducted over virgin 
territory 

Most oil fields, after they are once 
found, are obvious counterparts of a 
regional geologic picture. However, until 
they are discovered, subsurface data can 
be contoured to suggest an entirely dif- 
ferent picture from the one that actually 
exists. Contour projections therefore 
should always be considered as some- 
thing to be proven rather than as 
actualities 

The Milfay pool, (Figure 1) in Sec- 
tions 15 and 16, Township 15 North, 
Range 7 Creek County, Okla- 
homa, lies within an area that has long 


East, 


been a producing province. The history 
of the pool’s discovery and the subse 
quent acquisition of acreage over the 
producing area are interesting, but the 
illustrations presented are offered as an 
example of the value of closely spaced 
control points in a seismic survey. Figure 

shows Viola data on three dry tests 
that were drilled prior to the discovery 
of the field. The dips shown may indi- 
cate that an anomalous condition existed 
in the area, but failed to interest many 
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geologists even though the data prob- 
ably were on their maps. 

Figure 3 shows assumed seismic data 
(depths taken from the contour inter- 
pretation of Viola data in the field) on 
five miles of traverse to form a closed 


loop with dimensions of one by one and 





C. C. Brooks 


H. M. Thralls 


bout the srbuthors 


H. M. THRALLS has had more 
than 17 years’ experience in seis 
mograph work and has been as 
sociated with Seismograph Service 
Corporation since 1936. He was 
made chief geophysicist in 1945 
and vice president in 1949. Thralls 
received his B.S. and M.S. degrees 
in physics in 1932 and 1935, re- 
spectively, from Oklahoma Uni 
versity. 
* 

C. C. BROOKS has had more than 
19 years’ experience in seismo- 
graph work. He has been associ 
ated with Seismograph Service 
Corporation for more than 13 
years, during which time he has 
worked in various parts of the 
U. S. and several foreign countries 
in a supervisory capacity. 


FIGURE 4. Assumed seismic data and interpretation which would have 
been obtained by adding detail to original loop shown in Figure 3. 


one-half miles. The contour interpreta- 
tion placed on the data suggests that 
favorable structure could be present, but 
it still could be ignored by the lease 
holder if he were trying to spend a mini- 
mum specified sum on the survey. Fig- 
ure 4 (again using assumed data from 
the contour interpretation of the Milfay 
pool) shows the picture that could have 
been obtained by adding sufficient detail 
to close loops around 160-acre tracts 
within the larger basic loop. The cost 
of the survey, from that of Figure 4 
over that of Figure 3, would have been 
increased from 70 percent to 100 per- 
cent, but it would have been the differ- 
ence between a map of questionable 
value and a map of positive value. 

The operator who desires to conduct 
a seismograph survey over a small lease 
block must not expect to obtain his data 
at the datum point 


ichieved on a larger survey. A number 


same cost per 


of fixed costs are associated with any 
survey whether that survey is small oi 
large. A crew of 12 to 15 men and thei 
families, with all equipment necessary 
to conduct the survey, must be moved 
to headquarters convenient to the area 
to be surveyed. The cost of drafting 
maps and the preparation of a profes- 
sional report is about the same, within 
small limits, regardless of the size of 
the survey. Special equipment to meet 
the special requirements of the area is 
often necessary. 

\ number of costs, peculiar to the 
small survey, must be included in the 
contractor’s price. Employes who _ per- 
form this type work must be adaptable 
to frequent changes in methods of field 
operations. They must be paid a pre- 
mium wage or given added remunera- 
tion because their expenses are higher 
than those of employes who have more 
permanent headquarters. A considerable 
portion of the traverse on the small 


survey should be off the roads and_ th: 
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consequent wear and tear on equipment 
is high. The executive -work necessary 
to organize a continuous program of 
short surveys for different clients is 
greater and more expensive than for 
the longer term surveys. Field crews 
operate in four units, each preceding the 
other: the survey crew must obtain per- 
mits, lay out the line traverse, and fur- 
nish accurate surface elevations; the drill 
crew follows the surveyor to drill the 
shot holes; the recording and shooting 
crew follows the drill to obtain the 
records; and the office crew must cal- 
culate and interpret the records after 
they are obtained. Since it is usually 
imperative that all calculations and in- 
terpretations be complete before the 
crew moves to the next job, there is 
normally a short waiting period between 
jobs. All these factors, and others, con- 
tribute to a higher cost per datum point 
on the small survey as compared to a 
large reconnaissance survey. 

The imponderables which are present 
on the average seismograph survey make 
it difficult for any seismic contractor to 
make a turnkey bid on a job. If he 
does he will usually raise the price to 
include a number of possible but im- 
probable The operator will 
usually be ahead if he accepts the fixed 


expenses. 


service charge plus extras contract of- 
fered by the seismograph contractor. 

In spite of the imponderables it is 
possible to quote normal outside limits 
of costs for a survey. A survey probably 

ill not $200 or more 


than $600 per mile of line traverse. If 


cost less than 
the extremes are eliminated these figures 
can be changed to a minimum of $300 
and a maximum of $500 per mile of 
The cost of the 
lined in Figure 4, computed by these 
figures, should have been between $2550 
estimate is 


tr 


traverse survey out- 


and $4250. Even the high 
far below the cost of a dry hole. 


had 


contact with a geophysical organization, 


lo many who have not close 


a seismograph survey is a seismograph 


survey. To them, a survey performed 
by one crew is just as good as any 
other. There is as much or more vari- 


ance in the quality of seismograph sur- 
as there is in the quality of any 
Unfor- 
tunately, there is no “Grade A” label or 


Vevs 
other product on the market. 
inspector’s stamp of approval tagged to 
the product. The quality of a seismo- 
graph like any other product, 


is dependent upon the ability and ex- 


survey, 


perience of the men who produce it. 


\n operator who desires to have a 


scismograph survey conducted should 


choose his contractor carefully. He is 
actually buying the services of a group 
specialized technicians. If he is doubt- 
about his ability to choose the right 
oup to do his work, he should select 
with a reputation. 


a service company 
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Prospecting for Reefs 
With the Seismograph 


® CONTINUED FROM PAGE 80 


evidence is present—i.e., sporadic reflec- 
tions from the reef itself or steep dips 
from the fore and back reef—we will be 
unable to predict whether this low relief 
anomaly corresponds to a reef or to a 
minor tectonic structure. It should be 
kept in mind that the amount of differ- 
ential compaction is highly dependent 
upon the sedimentary conditions, which 
will vary greatly from area to area. 
Thus, 50 feet of differential compaction 
closure on one reef might indicate the 
same amount of reefing as 100 feet of 
closure on some other reef. It becomes 
necessary, when using differential com- 
paction as the reef indication, to assume 
that the relation between the relief on 
an overlying bed and the relief of the 
reef itself remains constant or nearly 
so over the area of interest. 

The differential velocity characteristic 
of reefs, when it is present, also fur- 
basis for reef detection 
those areas 
shown that the 
reef materially 
velocity than the surrounding sediments, 


nishes a sound 
by the seismograph. In 
where experience has 
material has higher 
a reflection is mapped which is deeper 
than the reef. This higher velocity in 
a shorter 

energy; 

will be 


the reef material will cause 
seismic 
therefore, a depth 


computed under the reef than 


travel time for the 

shallower 
actually 
exists, and a false “high” will be mapped. 
The this 
false, or velocity, “high” will be only a 
relief of the 
additional 
unable to 


amount of relief shown by 


fraction of the actual 


reef; and again, if no reef 


evidence is present, we are 
differentiate between reefs and tectonic 
structures. In other areas, in which ex- 
perience has indicated.that the reef ma- 
terial has a velocity which is the same 


as or only slightly different from that 
of the surrounding sediments, the veloc- 
characteristic is of no 


still 


ity differential 


direct value in reef detection. In 
other areas, experience has shown that 
the reef material has a velocity lower 
surrounding sediments, 


will be the 


than that of the 


in which case false “lows” 


reef indication 

In both of the above methods of reef 
detection by the seismograph it has 
been pointed out that small seismic 
reef areas are of utmost 
that 
clue to the presence of a reef of much 
that of the 
delineate 


anomalies in 


significance, in they may be the 


greater relief than seismic 


anomaly. In order to these 
small anomalies, the resolving power of 
held at its 


This can be done by exercis- 


the seismograph should be 


maximum 


ing extreme care with elevation and 


weathering corrections and by using 


greater density of data. 


In any geophysical method it is al- 


ways desirable to use geological or 
physical characteristics which are di- 
rectly connected with the structures 


sought. In using these primary charac- 
teristics, much more information can be 
obtained, and in general the solutions 
are unique. When resorting to secondary 
characteristics, as we generally have to 
do in prospecting for reefs, one finds 
that we seldom 
solution for the discovery of a reef. 

If reflections can be obtained from 
the reef itself, one can with assurance 


encounter a unique 


determine not only the size and loca- 
tion of the reef but the relief. In addi- 
tion, one has more assurance that a reef 
is actually producing the seismic results. 
When resorting to the secondary charac- 
teristics, such as the differential com- 
paction of structure in the upper beds 
or the false highs in the lower beds due 
to differential velocity, one cannot be 
sure that these are due to the presence 
of a reef. A tectonic structure 
which normally would not be considered 
economically desirable can produce the 
same results as a valuable reef structure. 


small 


In addition, old topographic highs lo- 
cated on unconformities often produce 
the same secondary characteristics as 
reefs. It is often impossible to determine 
whether the seismic results are due to 
the presence of a reef, the presence of 
a small tectonic fold, or to a topographic 
high on unconformable surface. 
In the 


tectonic structures, the seismologist can 


some 


normal seismic survey for 


obtain a vast amount of assistance from 


the subsurface geologists. This is not 


true, however, when the problem is 


‘ 


‘reef’ location. The geologists can usu- 
ally outline the general area in which 


reefing can be expected and at what 


general depths they might be encoun- 


tered. Beyond this general guidance, 


however, the geologists can furnish little 
or no assistance, since the presence or 


absence of a reef within the general 


area is controlled by factors which 


are climatological and biological rather 
than geological. Furthermore, in dealing 


with reef structures, the extrapolation 


of data even over short distances is 


very risky procedure. There are several 


cases known where wells have been 


drilled 


indication of the reef’s proximity what- 


close to a reef which gave no 


soever. Figure 5-D is an illustration of 


the errors which might be made by a 


geologist accustomed to 


subsurface 
working with smooth tectonic structures. 
section as 


This figure shows the same 


is shown in Figures 5-A, -B, and -C 
contoured on the basis of extrapolations 
of the 


From this map the subsurface geologist 


well data to cover the section. 


might propose several additional well 


locations which, on the basis of the 


seismic map, would not be at all desir- 


able. 
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are Heavy-Duty Engineered 10 save YoU MONEY 








Heavy-duty engineering for long truck life on tough 
truck jobs is yours now in every single new Interna- 
tional Truck from 4,200 to 90,000 pounds GVW. 


That’s the same extra value engineering that has 
kept Internationals first in the sale of heavy-duty 
trucks for 18 straight years 


Cost-conscious, profit-minded heavy-duty truck 
users have preferred Internationals year after year 
for only one reason: heavy-duty engineering means 
that International Truck performance is longer life 
performance, lower operating and maintenance cost 
performance. 


And now the same management, engineers, test 
experts, and production men who kept Internationals 
a tradition in the heavy-duty truck field have de- 
veloped every new International Truck. No matter 
what size truck you use, there’s a heavy-duty engi- 
neered International Truck that’s right and ready 
for you! 

You'll find new comfort 
in the new Comfo-Vision Cab 


Model for model, here is “the roomiest cab on the 
road.” It gives you new comfort in easy-riding cush- 
ions, adjustable seats, controlled ventilation. It gives 


ALL NEW, ALL PROVED 


E NTE RNATIONAL a 
V ; . y 


you full front visibility through a one-piece, scien- 
tifically curved Sweepsight windshield. 


And comfort is right at your fingertips when you 
take the sturdy wheel. The entire steering system is 
engineered for more positive control from a more 
comfortable position. 


You'll get an all-new truck proved 
under actual operating conditions 


“Proved under actual operating conditions” takes in 
years of time, millions of dollars, countless miles. But 
these new Internationals took in all those and then 
some —to give you proved-in-advance performance. 


No matter what kinds of roads or loads, climate or 
conditions your trucks must meet, there’s a new 
International that has been proved right for your 
requirements. 


Find out all about that truck from your nearest 
International Truck Dealer or Branch, soon. 


International Harvester Builds 
McCormick Farm Equipment and Farmall Tractors 
Motor Trucks . . . Industrial Power 
Refrigerators and Freezers 





Tune in James Melton and “Harvest of Stars’ 
NBC, Sunday afternoons 
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Whether you haul for a 


wildcat or a bearcat... 














Summary of Results of Exploratory Drilling 


e | Two Months: 
Jan.-Feb. 
| Feb.. | Jan., | | Percent 
ITEM 1950 | 1950 | 1950 | 1949 | Diff. 

















Oil Discoveries.....| 57| 81 | 138) 123| + 12.2 
New Fields scep 68 59 97; 86] + 12.8 
> : New Pays | 19] 22| 41] 37] + 108 
Oo n T | n u e 5S r | 5 a C eG Distillate Discoveries) 4| 10| 14| 21 33.3 
New Fields. . | 3 | 10 | 13; 12} + 83 
New Pays it eee 1 | 9 88.9 
Gas Discoveries 10; 16 26; 17} + 52.9 
New Fields 9 | 14 | 23 | 12 + 91.7 
New Pays... 1 | 2 3 | 5 40.0 
Total Discoveries.| 71 | 107| 178| 161] + 106 
rm eae ; Extensionsto Fields.| 23| 21) 44| 30| + 467 
Ki XPLORATORY drilling in Feb- while January’s average was about 20% Oil Fields 20 19| 39] 30 + 30.0 
e . . ~ , ; alle » Fig’! 9 
druary kept up fairly well with the wells. However, February’s exploratory — af 3 “ | > 
fast pace set in January even though wells : . : ‘ted in the = 
‘ pace set January eve oul ells topped the 414 completed in the Total Pred. Teste 94 128| 222| 191| + 162 
fewer wells were completed. Well com- same month a year ago by a large ik |__| 
er bart adi er Dry Holes 447 | 508 | 955 | 738} + 29.4 
pletion records show that almost 100 margin, Wildcats. . 429 | 466 | 895] 731 | + 224 
1] 1 " ] » ‘Te 7 - » j . © PY Y - q — N Pz ms. | 4 | 4 | . 
more were oe pe Seat but Not comparing as favorably as did Guba. is| 38] 56] 7] +7000 
a daily average basis, February’s re- ‘ pile. cee ; eer ea wey mE! cones , 
ee s : : total wells, w as the number of producers Total Expl'tory Tests| 541 | 636 | 1177 | 929 | L 26.7 
sults laggegd only slightly. completed in February. Producing wells Percent Productive! 17.4 | 20.1 | 18.9 | (20.6 | . 
° ib), 48 iG ,) ‘ é 9R\ 7 i 7 
Che holdup ot exploratory activity totaled 04 for a score ed onic 17.4 per- Percent Dry..... 82.6 } 79.9 81.1 79.4 | 
through February boosted the year's cent of the total drilled, while 128 or 20.1 
total to a considerable lead over comple- percent was January’s record, and in 
tions made in last year’s first tw ot, eee < aa . : . 
’ : sa 8 _ 7 February, 1949, 21.5 percent hit the volume, but not quite as good hunting. 
months —— 
mark, This vear 18.9 percent have been com- 
Exploratory well completions totaled a ' 
In the first two months of this year, mercial oil or gas producers and last 


541 in February to fall below the 636 
completed a month earlier, but Febru- 
} 


77 ar 3 1e same time the score was 
1177 exploratory wells were completed Yet at the sa 
; : hyeee 20.6 percent. 
ary being a shorter month, its daily aver- for a gain of 26.7 percent over the 929 


ige amounted to slightly more than 19, completions made a year before. Greater (See Tables on Pages 94, 96) 


Results of Exploratory Drilling in February and First 2 Months, 1950-1949, By Districts 


FIRST TWO MONTHS, 1950 


Productive Tests 





MONTH OF FEBRUARY, 1950 Unproductive Tests Total 
- Total | Explora- 
Productive Tests Produc- Total tory 
Unproductive | Total tive Dry Tests 
Total Tests Ex- 
New Fields | New Pays Extensions | Pro- plora-| New Fields New Pays Extensions | 2 2 2 42 2 
duc- Wild- New Out- | tory Mo. Mo. Wild-| New  Out-| Mo.) Mo. Mo. Mo. 
State or District Oil Dis. Gas| Oil Dis.) Gas Oil) Dis. Gas tive cats Pays posts Tests Oil Dis. Gas Oil Dis. Gas) Oil) Dis.| Gas 1950/1949) cats | Pays) posts| 1950 1949 1950/1949 
Alabama | 1 l 2 l 1 3 3 1 4 1 
Arizona 1 1 
\rkansas l ] 5 | 7; 1 1 2 2 12 2; 14 8; 16) 10 
California l 1 2 26 2 30, 3 1} 1 5 6 51 l 5| 57; 12) 62) 18 
Colorado 4 l 5 3 5 3 
Florida 3 3 3 3 2 3 2 
Georgia l 1 2 2 1 2 1 
Illinois 1 1 5 7 44 51; 4 2 10 16 14 89 89' 67) 105; 81 
Indiana 1 1 2 23 25| 5 1 6 10 8653 53| 62) 59) 72 
Kansas 6 6 36 42) 15 15 13 69 69} 52) 84) 65 
Kentucky 2 2} 1 l 1 5 5 2 6 3 
Louisiana , l l 2 10 12| 4 ] 2 3 3 l 16, 13 30 l 31 30; 47) 43 
North Louisiana oh 1 1 1 2} 1 1 1 3 4 15 1 16; 16) 19; 20 
South Louisiana ; 1 1 9 10, 3 3 2; 3 2 13 9 15 5} (14) 28) 23 
Michigan 1 1 2 21 23; 6 1 l s 5 45 45; 54) 53) 59 
Mississippi 1 1 13 1 15} 2 | 1 4 1 20 1} 21; 11) 25) 12 
Montana 4 4 6 6 5 6 5 
Nebraska : ? 5 5 1 l 7 7 8 
New Mexico 2 2 1 5 5 l ll) 4 3 2 9 2 10 2} 12 7; 21 9 
Ohio ° = 1 1 1 1 1 6 2 7 
Oklahoma 7 1} 5 3 1 17 43 60 10 1} 6 4 1 1} 23) 13 73 73| 52) 96) 65 
Pennsylvania 1 1 
South Dakota ; | | 2 2 2 
Tennessee 1 3 3 5 3 6 
Texas 18 3 5 10 1 1} 9 1 48 180 13. 241 4) 8; 16) 23 l 3; 18 1 1, 112} 102) 392 1 43) 436) 342) 548) 444 
Dist. 1 8. Central 1 1 2 11 3} 2 1 3 1 29 29} 38) 32) 39 
Dist. 2 Middle Gulf 2} 2 4 8 2 14 1 3} 2 l 7 #10 14 2; 16; 25) 23) 35 
Dist. 3 Upper Gulf 1 1 7 I 1 1 1 7 9 16; 2 2 1} § 1 1 1 1 14 14 20 5| 25) 48) 39) 62 
Dist. 4 L. Gulf-SW.| 3 | 1} 2 : 7 18 25; 4 2 5} 6 1 18) 16 42 3) 45) 59) 63) 75 
Dist. 5 E. Central F 7 7 1 14 14, 11) 14 12 
Dist. 6 Northeast 8 8} 1 1 2 18 1 2} 21 6; 23, 10 
Dist. 7-B N.Central 6 1 | S 37 4 49 13 3 2 19} 27 81 9 90 79, 109° 106 
Dist. 7-C W. Central 1 2 3 17 2 22; 2 1 2 3 s 2 31 6 37 4 45 6 
Dist. 8 West 3 2 2 7 16 2 25; § 6 5 16 i) 47 8| 55) 18} 71) 27 
Dist. 9 North 4 1 2 3 10 45 3 58 10 1 4, 2 7 24, 18 92 8 100) 54 124 72 
Dist. 10 Panhandle 4 4| 1 1 4 4 5 
val 2 2) 3] 2| 38 
West Virginia 1 1 
Vvoming 6 6 1 1 2 6 13 1 2; 16) I) 18) 17 
otal U.S. 38 3 9 19 1 1, 20 1 2 94, 429 18; 541) 97; 13) 23) 41 1 3 39 2 3} 222) 191; 895 4 56, 955) 738.1177) 929 
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New Oil, Distillate and Gas Fields and New Pay Horizons Discovered in the United States February, 1950 


Also Important Extensions to Established Fields 




















| 2Initial 
Total | Completion | ‘Name, Character and Preduction | Gray- 
| Date | Depth} Horizon | geo Method ity of 
COUNTY FIELD COMPANY, WELL AND LOCATION | Completed| Feet)) (Feet) | Producing Formation and Choke Oil + 
| ALABAMA—New Gas Field 
Marion .| Alamill Oil Corp's Lewis 1-A, 600 fr n] 300 fr el SW SE 23-11s-14w, 6 mi 2-20-50 | 2302 | 1810- 2135 0.6 min; ” 
s Hamilton. 
ARKANSAS—New Oil Field 
Union **Tubal’ C. H. Murphy & Co's Gregory 1, C SE SW 28-19s-18w, 5 mi sw Cornie 2-14-50 | 9500 | 8012- 8022 | Cotton Valley sd; Jur F 180; 3 a7, 43 
| 9278— 9288 | Smackover sd; Jur F 181; 4” 47 
| CALIFORNIA—New Oil Field | 
Kern Tejon, N.E....| D. K. Associates’ D. K. Corral 1, 1620 s 300 e fr nw cor Sect. 28-11n-18w 2-22-50 | 1351 | 1316- 1342 | Valv. California sd; Mio | F 250; 4” 30 
CALIFORNIA—N ew Gas ceo 
Kings Harvester Shell Oil Co's ‘‘Harvester Unit”’ 1-1, 330 n 2971 e fr sw cor Sect. 11-23s-2le. 2-21-50 | 4300 | 2802- 2805 = 4.2 mln; 4” 
8 mi nw Trico gas fid. 
ILLINOIS—New Oil Field 
Madison Livingston. ..| George Zicos’ J. Repovsch 1, W144 NE SW 28-6n-6w, 2 mi se Livingston pl. 2-21-50 | 543 | 538- 543 | Pennsylvania sd; Penn P 24 
ILLINOIS—New Oil Pay | 
White Epworth | R. A Harris’ Hanna 1, (OWWO) SE NW NW 29-5s-10e, 114 mi n of prod. 2-28-50 | 3195 | 3113- 3130 | Rosiclare li; Miss P 25; 25 wtr 
ILLINOIS—Oil Field Extensions 
Hamilton Dale-Hood- W. Duncan and Calvert & Willis’ C. Suttle 1, SW NW SW 4-6s-6e, 34 mi | 2-14-50 | 3261 | 3097- 3136 | Aux Vases sd; Miss P 70; 5 wtr 
ville, Cons. w extension. 
Lawrence Lawrence Messmer Oil Co's I. Nesbitt 1, 1056 fr nl, 1444 fr wl SW 21-3n-11w, 1 mi 2-21-50 | 1918  1874- 1888 | MecClosky li; Miss P 15; 85 wtr 
e extension. 
Richland... | >! - | McDowell and Murvins’ Clark 1, SE SE NE 15-3n-9e, 44 mi w extension.| 2- 7-50 | 3055 | 2963- 2982 | Rosiclare li; Miss P 17; 9 wtr 
Nobie Uons, | 
Richland .. | Tanaiers, | D. Baines’ J. Boasette 1, NE NE NW 26-2w-10e, 34 mi n extension 2-14-50 | 3267 | 3260- 3267 | McClosky li; Miss P 132; 100 wtr 
Wayne Johnsonville, | Robinson & Puckett’s E. G. Manahan 1, SW NW NE 23-1s-6e, 34 mis | 2- 7-50 | 3197 | 3184— 3189 | MecClosky li; Miss P 160 
8. extension. | } 
INDIANA—New Oil Field 
Posey Superior Oil Co’s Phillip Jourdan 1, SE SW NW 4-7s-12w, 6 mi e Mt. | 2-18-50 | 2300 | 2290~ 2300 | Cypress sd; Miss P 50 
Vernon, 1 mi fr prod. | 
| INDIANA—Oil Field Extension 
Posey New Harmony} Rush Creek Oil Co’s Perry Shoultz 2, NW NE SE 12-5s-14w, nw extension| 1-12-50 | 2049 | 2039- 2049 | Palestine sd; Miss P 50 
KANSAS—New Oil Fields 
Barton Gam | J. C. Dozier’s Miller 1, SE SE NW 11-19s-12w, 44 mi w Cheyenne View pl.| 2-12-50 | 3405 | 3295- 3299  Lansing-K.C. li; Penn P 129 
iew, W. 
Rice Mary Ida. . — oS ‘ated Oil Co’s Reif 1, NW NE SW 31-18s-10w, 144 mi w | 2-18-50 | 3279 | 3273- 3279 | Arbuckle li; Ord P 26; 26 wtr 
ingwald pl. | | | 
Rooks Stamper Shell Oil Co's Stamper 1, SE NW SE 28-8s-17w, 2 mi e Dopita pl. 2-18-50 | 3529 | 3394- 3408 | Lansing-K.C. li; Penn P4 
Stafford. Harter. L. B. Stableford’s Harter 1, NE NE SW 30-24s-13w, 244 mi w St. John pl.| 2-18-50 | 4250 | 4167- 4171 | Simpson sd; Ord P 84 
Stafford Hazel, S Petroleum Inc's Hufford 1, SE SW NW 28-21s-13w, 44 mis of Hazel pl. 2- 9-50 | 3713 | 3706- 3713 | Arbuckle li; Ord > 70 34.5 
Stafford oe Shell Oil Co’s Miller 1, NE 8W SE 14-24s-14w, 34 mi sw of Rattleenake pl.| 2- 9-50 | 4309 | 3760- 3782 | Lansing-K.C. li; Penn F 1032; y%” 
SW. | | } 
| NORTH LOUISIANA—Gas Field Extension 
Bienville.. .| Driscoll | C. H. Murphy & Co's Lowe 1, 200 ne of center 10-16n-5w, 13< mi nw ext. 2-10-50 | 7927 | 7806- 7846 | Travis Peak sd; L. Cre 30 mln; open | 
“300 TH Low ISIAN A—Oil Field Extension | | H 
Jefferson...| Barataria | The California Co’s Fleming Plantation 17, 343 s 2500 e fr se cor. Unit 2-15-50 |10395 | 8452- 8462 | Upper Miocene | F 195; %” | 37.1 
132, Sect. 1-166-23e, 144 mi e extension. | 
| MICHIGAN—New Oil Field | | 
Mason | Welsh Oil Co’s Day 1, SW NE SE 26-17n-18w, Summit Twp., 2 mi nw | 2-25-50 | 2080 | 2062- 2079 | Dundee li; Devo F 12 
Pentwater fid. | 
| MICHIGAN—New Gas Field | | | 
Oceana | Welsh Oil Co's Freeland 1, SW NE NE 10-16n-17w, Weare Twp., 3 mie | 2-25-50 | 2219} 810- 830 | Berea sd; Miss 0.1 min 
| Pentwater-Traverse-Dundee fid. 
MISSISSIPPI—New Oil Pay | | 
Yazoo Vaughan- | Carter Oil Co's J. L. Wilson 1, 660 fr s] 653 fr el Sw14 30-12n-3e, 14 mi n 2-13-50 | 12245) 7728- 7737 | Travis Peak sd; L. Cre F 168; 35” |} 42.3 
Pickens | shallow prod. | | 
NEW MEXICO—New Oil Fields 
Lea Plains Prod. Co's Scarborough-Shell 1, 1980 fr n&wl Sect. 24-26s-37e, 2 mi | 2-20-50 | 3440 | 3438- 3440 | Queen sd; Perm F 330; 2” 40 
| _ e Rhodes fid. | | 
Lea , — Co’s Anna Foster 1, 1980 fr s&el Sect. 23-19s-38e, 2 mi se 2- 3-50 | 8021 | 7312- 7560 | Drinkard li; Perm P 44 33 
| obDi ° | 
| NEW MEXICO—New Oil Pays 
Lea Denton Tr Co's Dickenson 1-B, 1980 fr sl 660 fr wl Sect. 12-15s-37e. ne 2-26-50 | 9420 | 9395- 9414 | Wolfcamp li; Perm F 177; yy” 40 
of pr 
Lea .| Teague Gulf Oil Corp’s La Munyon 11, 660 fr nl 1980 fr wl Sect. 27-23s-37e... 2-20-50 | 9844 | 9700- 9750 | Ellenburger li; Ord F 396; 34” 45 
| | NEW MEXICO—Oil Field Extension } 
Lea Langlie- Amon G. Carter Foundation’s Esylue Cade 1, 1980 fr s] 660 fr wl Sect. 35- 2-14-50 | 3550 | 3403- 3550 | Seven Rivers dolo; Perm | F 188; 4” | 34.7 
Mattix | 23s8-37e. 1 mi ne extension. 
| OKLAHOMA—New Oil Fields | 
Hughes | Barnsdall Oil Co’s Hughes 1, NE NE NE 28-8n-10e, 134 mi se Yeager pl. 2- 1-50 | 3327 | 3315- 3323 | Cromwell sd: Penn P5;15 wtr | 42 
Kiowa Hudspeth et al’s Annis 1, SW SE SW 26-7n-20w, 10 mi w Hobart 2-24-50 | 985 | 983- 985 | Pontotoc egl; Penn P 10 | 37 
Lincoln .| Mohawk Drilling Co. & Warren Wright's Malloy 1, NW NW NW 30-17n- 2-17-50 | 4250 | 4188- 4212 | Simpson dolo; Ord P 25; 11 wtr 
| — 5e, n of old Agra pl. 
Love. . | Sohio Pet. Co’s Tims 1, NE NE NW 32-6s-2e, n of Marietta 2-16-50 | 7147 | 6285- 6565 | Deese sd; Penn F 101; 34” 42 
Okfuskee IRA Gillespie & Son's Merideth 1, NE NE NE 10-12n-9e, 1% mi n of | 2- 1-50 | 3302 | 3294- 3302 | Gilcrease sd; Penn P 40 
| Castle, NE pl. } } 
Osage...... .| Waite Drilling Co. et al’s Osage 1, SW SW SW 7-20n-11e, 1 mi sw Pioneer pl.| 2-18-50 | 2136 | 2122- 2136 | Burgess sd; Penn F 52; open | 38 
Pottawa- | Jas. A. Delong & M. C. Patrick’s Hudson 1, C NE NW NE 16-6n-3e, 144 | 2- 6-50 | 3143 | 3060- 3143 | Layton sd; Penn F 163; 4” | 34 
tomie mi n Rover pl. | 
| OKLAHOMA—New Oil Pays | 
Carter Lone Grove, J. D. Lewis & Geo. Blaylock’s Duke 1, (OWDD), SW NE NW 5-5s-lw....| 2- 2-50 | 4777 | 4636- 4688 | Oil Creek sd; Ord F 500; open 2 
SW. 
Creek Cushing Big Four Pet. Co’s Koch 1, (OWDD) C SW NW 36-18n-7e 2— 3-50 | 3572 | 3559- 3572 | Misener sd; Penn P 125 38 
Creek .| E. Mannford..| J. L. Weaver & Wat Henry’s R. Purcell 1, (OWWO), NW SE NE 22-19- 9e | 2-24-50 | 2697 | 1662- 1677 | Oswego li; Penn F 35; 4” 38 
Pottawa- Maud | R. H. Vise et al’s Terry Owens 1, SE SW NE 24-8n- “4e 2-17-50 | 4515 | 4252- 4269 | Viola li; Ord P3 38 
tomie | | 
Tillman Frederick | S. D. Johnson et al’s James Kune 1, SE NW SW 34-2s-17w, ne of prod. 2-24-50 | 3200 | 3190- 3200 | L Canyon li; Penn F 190; #5 44 
“OKLAHOMA__Oil Field Extensions 
Beckman...| Elk City Shell Oil Co’s Ada Smith 1, C NE SW 7-10n-21w, 1 mi w extension 2-14-50 |10702 |10185-10294 | Hoxbar cgl; Penn F 648; 44” | 49.4 
Carter Bayou | Bond Oil Co’s Frank L. Morrison 1, NW NE SW 26-4s-2w 2-17-50 | 4690 | 3538- 3563 | Pennsylvanian P 25: 125 wtr | 32 
Payne Yale, SW | Blackwell O&G Co's Hoke 1, NW SW SE 23-19n-5e, % mi ne extension 2-24-50 | 2845 | 2822- 2842 | Peru sd; Penn F 100 | 36 
| OKLAHOMA—Distillate Field Extension | 
Logan | Edmond, W..}| Powel Briscoe's Brouchoud 1, C SE NW 28-15n-4w 2-24-50 | 6436 | 6379- 6397 | Bartlesville sd; Penn F 384; 15 
min; open 
OKLAHOMA—New Gas Field 
Lincoln A. J. Slagter, Jr. & Ross Mayo’s Sukovaty 1, NE NE SW 14-14n-3e, s of 2-17-50 | 4224 | 3976- 3986 | Prue sd; Penn 0.07 min 
Chandler pl. 
TEXAS—District 1 (SOUTH CENTRAL)—New Oil Field 
Medina Haby H. A. Pagenkopf’s Edwin J. Haby 1, 3460 fr wl 721 fr sl John Techene | 2- 2-50 | 1270 | 570- 592 | Escondido sd; U. Cre P7 22.4 
| | Sur. 47, 54% misw Dunlay. 
| TEXAS—District 1 (SOUTH CENTRAL)—New Gas Pay 
Dimmitt Winter ic 7a Oil Co’s McKnight 2, 2310 fr nel 1650 fr sel ‘a R. 8. Riddle 2- 1-50 | 3310 | 2804- 2811 | Olmos 5-A sd; U. Cre 5.1 mln; open 
Garden Sur. } 
TEXAS—District 2 2 (MIDDLE GULF)—New Oil Pays 
Calhoun. . .| — Horn | "— O&G Co's State of Texas 33724-2, 670 fr sel 4300 fr nwl of State | 1-11-50 | 6000 | 5175- 5200 | Miocene F 146; &” 29.5 
wak 
Goliad | | C ubess Creek, Continental Oil Co’s Adrian Flores 1, 1060 fr el 1420 fr nl Geo. Elliott Sur..| 2- 2-50 | 5330 | 5286- 5294 | Cook Mountain sd- Eoc P 57 46.9 
TEXAS—District 2 (MIDDLE GULF)—New Gas Field 
Goliad | Morris Mizel & Rock Hill Oil Co’s Erwin Landgrebe 1, 9450 fr wl 467 fr nl 2- 9-50 | 8008 | 7538- 7545 10 mln; open 
| Thos. Hancock Sur. 24 mi e Brandt fid. 
Goliad .| Rock Hill Oil-Daugherty & Kidd & Stanolind O&G Co’s J. B. Wilhelm 1, 2- 7-50 | 4267 | 3219- 3224 1.5 mln; open 
| 4100 fr wl 1263 fr sl Kilgore Sur. 5 mi nw Fannin. 
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“We get the plug 
on bottom fast 


with REPUBLIC 
ELECTRIC WELD CASING..” 


Hay a VIEL Cngdnter 








@ “When setting this casing from 4500 to 4900 
feet, we have the plug on bottom in an average 
of four hours, forty-five minutes”, said a Texas 
engineer as he supervised the running of 4912 feet 
of 51-inch H-40 Republic Electric Weld Casing. 


That’s mighty fast running—around 1,000 feet an 
hour for this advanced casing that has set speed 
records in many a field . . . saved plenty of man- 
hours on plenty of jobs. 


Its straight true lengths handle easily and stab 
quickly. Clean, full-formed threads spin-in and 
tong-up fast, and tight. 


Its tubular walls are uniformly round and uni- 
formly thick. Plenty of tough steel, left under 
thread roots all around the pipe, means extra 
strong joints that stubbornly resist pull-outs. 


The high ductility steel is fully normalized and 
cold-sized for top resistance to collapse. 





Stacking long lengths of Republic Electric Weld 
Casing beside your rigs is your best assurance of 
top running speed and safe hole protection. 


REPUBLIC STEEL CORPORATION 
GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 





af 


~ INSPECTED INSIDEL 


ar Cedhia REPUBLIC 
\~ REDUBUG BAZ Weld 

Republic Electric Weld Casing and NO Seer cael NIG 

Tubing are made from flat-rolled steel, 

both sides of which are inspected. Thus, 

the surface which becomes the in- 


side wall is free from hidden defects. 








Other Republic Products include Line Pipe—Carbon, Alloy and Stainless Steels—Upson Studs, Bolts and Nuts—Electrunite Heat Exchanger Tubes 
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New Oil, Distillate and Gas Fields and New Pay Horizons Discovered in the United States February, 1950 
Also Important Extensions to Established Fields 


Date 


Tota 
Dept 


| Completion 
h_ Horizon 


Name, Character and 


Age of 


2Initial 
Production 
Method 








COUNTY FIELD COMPANY, WELL AND LOCATION Completed (Feet Feet Producing Formation and Choke 
TEXAS—District 3 (UPPER GULF)—New Oil Field 
Waller The Texas Co's A. E. Humphreys 1, 4610 fr mst w’ly wl 5500 fr el John H. 2-15-50 10710 10692-10700 F 171; 91 wtr; 
Pierson Sur. 6 mi sw Magnolia. fy” 
TEXAS—District 3 (UPPER GULF’—New Oil Pay 
Chambers. Cedar Point. ery” O& R Co's State-Galveston Bay 4-127, (OWWO) 1980 fr sw&nwl 2-10-50 9972 6472- 6478 F 122; ” 
Sect. 1 mi sw prod. 
TEXAS District 3 (UPPER GULF)—Oil Field Evtension 
Galveston Gillock, 3. Pan American Prod. Co's 8. Gillock Community E-1, 150 fr el 430 fr sl C. 2-24-50 9333 9260- 9266 Frio sd; Olig F 290; 3” 
. Jaeger Sur. 1 mi s extension. 
TEXAS—District 3 (UPPER GULF)—New Distillate Field 
Orange Houston Oil Co. & American Republics Corp's E. P. Lipscomb et al 1,417 = 2-10-50 = 8319 = 7650- 7660 no gge; 71 
fr nl 990 fr e] Josiah Brick Sur. 3 mi ne Mauriceville. mln; open 
TEXAS—District 3 (UPPER GULF)—New Distillate Pay 
Matagorda Sargent H. A. Potter et el’s Ritta Freeman 1, 3600 fr sel 330 fr nwl Thos. McCoy & 2-22-50 6705 5058-— 5062 no gge; 32.5 
D. Deckro Sur. mln; open 
TEXAS—Distrcit 3 (UPPER GULF)—New Gas Field 
Brazoria H. L. Hunt's J. C. MacGregor Unit 1, 2900 fr el 1750 fr s] HT&B Sur. 14, 1-14-50 11032 10578-10587 4.4 mln; open 
Blk F, Alvin Twst. 
TEXAS—District 3 (UPPER GULF)—Gas Field Extension 
Austin Raccoon Bend) Humble O&R Co's Austin College 13, 1107-ac Ise, William Harvey Sur. 1 2- 6-50 7503 3048- 3062. U. Jackson sd; Eoe no gge 
mi 8 extension. 
TEXAS—District 4 (LOWER GULF-S.W.)—New Oil Fields 
Aransas Union Producing Co’s Virginia H. Tatton 1, 7700 fr wl 6241 fr sl John 2-19-50 11515 10505-10520 F 229; 3” 
Durst Sur. 4 mi n Lamar fid. 
Kleberg Humble O&R Co’s King Ranch-Canelo 1, 660 fr n&éwl CCSD&RGNG Sur 2 2-50 11839 5210— 5221 F8;\% 
307. 644 mi w Riviera. 
San Patricio The Superior Oil Co’s Minnie 8. Welde ‘ 1, 2310 fr nl 3630 fr el Sect. 24, 2-24-50 | 8822 | 8122- 8132 F 507; xy” 
subdn of Eliza H. Welder Ranch, C. J. Franco-E. & F. R. Portilla Sur. 
5 mi e Sinton. 
TEXAS—District 4 (LOWER GULF-S.W.)\—New Oil Pays 
Aransas Salt Lake. Renwar Oil Corp’s State Tr. 105-1, 330 fr s] 1260 fr wl State Tr. 105, Copano 2-15-50 933 | 7873- 7877 F 163; &” 
Bay 
Starr Rincon Continental Oil Co’ T. B. Slick Est. 12-E, 2300 fr el 1650 fr nl Sur 537 2 5-50 5703 5409— 5421 F 204; 36 wtr; 
4” 
1 
TEXAS—District 4 (LOWER GULF-S.W.)\—New Distillate Field 
Nueces Curtis Singleton Drig Co. & James R. Dougherty’s Jas. R. Dougherty Fee 2-26-50 | 5423  5375- 5377 F 130; 13 mln 
1, 1600 fr nwl 517 fr nel Blk 7, Bluntzer Part. Casa Blanca Gr. 69 mi 
ne Farenthold fid. 
TEXAS—District 4 (LOWER GULF-S.W.)—New Gas Field 
Jim Wells Rand Morgan , Rand Morgan's Fee R-1 900 fr s] 2210 fr el Blk 5, Ragland Farm Trs. 8 mi 2-16-50 5775  5363- 5382 30 min; open 
se Orange Grove. 
TEXAS—District 7-B (NORTH CENTRAL)—New Oil Fields 
Shackelford. Anderson & Work et al’s E. P. Armstrong 1, 990 fr sl 1650 fr wl Sect. 13, 2-22-50 | 1840  1824~ 1840 Saddle Creek li; Penn P 97 
Blk. A, AB&M Sur. 6 mi ne Leuders 
Shackelford. Starr Oil & Gas Co's J. D. Windham “H” , 330 fr s] 330 fr wl of SEM%4 Sect. 2-26-50 4738 4728- 4738 Ellenburger Ji; Ord F 106; sy” 
80, Blk. 12, T&P Sur., 15 mi sw Albany. 
Shackelford. T. P. Coal & Oil Co's P. S. Fincher 1, 632.4 fr nw] 2732 fr swl Sect. 488, 1-27-50 5089 4000- 4150 F 5; % 
TEAL Sur, 12 mi sw Woodson. 
Stephens ‘Pope” McElroy Ranch Co's W. K. Pope et al 1, 1300 fr el 461 fr sl Sect. 1266, 2-20-50 4437 3934- 3936 Marble Falls li; Penn F 87; #3 
TEAL Co. Sur., 7 mi nw Breckenridge 
Throck- Bishop Oil Co’s Sudie Daws 1, 1500 fr sl 1300 fr wl of Sect. 965, TE&L Sur. 2-18-50 4586 4234- 4242 Caddo li; Penn F 150; 4” 
morton 4 mi w Woodson. 
Throck- Dollie Adams’ J. W. Tharp 1, 1700 fr sl 2640 fr wl Sect. 243, BBB&C Sur. 3- 6-50 4545 4532- 4545 Caddo li: Penn F 218; 4” 
morton 1 mi n Manning-Harrington fid. 
TEXAS—District 7-B (NORTH CENTRAL)—Oil Field Extension 
Jones Jones Co. Reg.) P. P. Langford, Jr's P. P. Langford, Jr. et al 1, 900 fr nl 990 fr el Sect. 39, 2-12-50 2374 1998- 2008 Saddle Creek li; Penn P 28 
Blk. 15, T&P Sur. 
TEXAS—District 7-B (NORTH CENTRAL)—New Distillate Field 
Parker Rowan Oil Co. & Texas Gulf Prod. Co's T. B. Saunders 1, (OWWO) 1975 2-18-50 6509 4543- 4559 Marble Falls sd; Penn F 129; 4.4 
fr nl 1550 fr wl of Hudson-Westbrook Sur, 5 mi sw Weatherford. min 
TEXAS—District 7-C (WEST CENTRAL)—New Oil Pay 
Crockett Noelke M&M Production Co's Bouscaren 2-B, 1980 fr n&wl Sect. 20, Blk CG, 2-17-50 7290 3944— 3960 | U. Clearfork sd; Perm F 88; 4” 
HE&WT Sur. 
TEXAS—District 7-C (WEST CENTRAL)—Oil Field Extensions 
Runnels. Beddo E. 8. Price’s Byers 1, 330 fr n&el of 1. H. Thompson Sur. 156, s extension 2 50 5527 | 3312- 3315 Adams Branch li; Penn F 20; 3 wtr 
Tom Green. Water Valley... Lemay Oi] Co’s Rio Bravo 1, 1669.17 fr wl 330 fr nl Sect. 79, Blk. 5, H&TC 1-23-50 1131  1110- 1131 San Andres li; Perm P 83.95 
Sur. 1 mis extension. 
TEXAS—District 8 (WEST)—New Oil Fields 
Borden Geo. P. Livermore, ge W. Reinecke 1, 667.3 fr nl 660 fr wl of 8% of 2-21-50 6798  6754- 6798 Canyon Reef li; Penn F 1530; 34” 
NW Sect. 53, Blk. H&TC Sur. 18 mi se Gail.. 
Ector E. astland Oil Co's J. Lee poner Jr. 1, 1980 fr sl 660 fr wl of Sect. 37, Blk. 2-13-50 5800 5280- 5350 San Angelo sd; Perm P 66 
44, T-1-S, T&P Sur. 3 mis Gok ismith fid. 
King Stanolind O&G Co’s R. B. Masterson et al 2, 2310 fr nl 990 fr el Sect. 52, 2-22-50 4224 4219- 4224 Canyon Reef li: Penn P27 
F. P. Knott Sur. 15 mi ne Guthrie. 
TEXAS—District 8 (WEST)—New Oil Pays 
Ector Un-named Eastland Oil Co’s J. Lee Johnson, Jr. 1-s, 1320 fr w) 2214.4 fr sl Sect. 37, 2- 6-50 4360 4305- 4360 San Andres li; Perm F 152; 4” 
Blk. 44, T-1-S, T&P Sur. 
Pecos Abell-Permian | Magnolia Petroleum Co's State-Myrick, A/C 2, 4-A 1907.5 fr sl 792.5 fr el 2- 9-50 3850 3355- 3365  U. Clearfork li; Perm F 63; 3” 
S. F. 13974. C. Myrick Sur. 
TEXAS—District 8 (WEST) —Oil Field Extensions 
Cochran Levelland -_ Continent Pet. Corp’s Smith Ranch-Starne ‘8 1, 660 fr n&wl Sect. 2-26-50 5061 5002- 5061 San Andres li; Perm P 89 
, Harrison & Brown Sur. 1% mis extension. 
Kent Cogdell Cc ae & McFarlin’s D. M. Cogdell 3, 2006 fr nl 467 fr wl Sect. 716, 2-18-50 6811  6708- 6738 Canyon Reef li; Penn F 986; 19” 
Blk. 97, H&TC Sur. % mi n extension. 
TEXAS—District 9 (NORTH)—New Oil Fields 
Archer R. A. King & Son’s J. J. Perkins 2, 660 fr s&el Blk. 71, Sect. 2, SPRR Sur. 2-11-50 1816) 1810- 1816 Gunsite sd; Penn P 38 
3 mi nw Holliday. « 
Clay C — ntal Oil Co’s Alliance Trust Co. 1, 467 fr nl 660 fr el, Blk. 27, Orange 2- 6-50 6000 5972- 5979 Bend cgl; Penn F 456; 46 
CSL, 24% mis Henrietta. 
Wichita Bridwe me On Co’s Roller Estate 1, 330 fr wl 1320 fr sl R. J. Scott Sur, 4 mi 2-18-50 2951 2948- 2951 Canyon sd; Penn P 41 
s Iowa Pa'k 
Wise Leland Fikes & Standard-Fryer Drig. Co’s Conley 1-A, 1731 fr nl 2225 fr 2-22-50 5850 5672- 5688 Bend cgl: Penn F 187; %4 
wl M. Swift Sur. 5 mi se Chico fld. 
TEXAS—District 9 NOR TH)—New Oil Pays 
Jack. Worsham- Charlie Grace Drlg. Co’s F. E. Lee 1, 367 fr nl 330 fr wl of Lse, 467 fr nl 2-13-50 4525 4515- 4525 | Strawn egl; Penn P 61 
Steed SFIW Co. Sur. 
Young T. A. Wright et al’s M. K. Graham 1, (OWWO), 1263 fr sl of Sect. 2390, 2-12-50 4603  4290- 4302. Bend egl; Penn F 85; 3% 
TEAL Sur, 5 mi n Murray. 
TEXAS—District 9 (NORTH)—Oil Field Extensions 
Archer Lipscomb- LeBus & Knight's L. E. Snyder 1, 330 fr nl 330 fr wl Sect. 1899, TE&L Sur. 2-28-50 3110 3098— 3110 Strawn egl; sd Penn P7 
Snyder l6 mi e extension. 
Clay Fields Bridwell Oil Co’s Carle Sanzenbacher 1, 330 fr s] 1349 fr wl Blk. 9, Grayson 2-28-50 6058 6038-— 6058 Caddo egl; Penn F 79; & 
CSL Sur. A-156. % mi n extension. 
Montague.. Lewis Stuart... Potomac Oil Co’s M. 8. Roberts 1, 466 fr s] 467 fr wl L. McCulley Sur, 1 2-13-50 5360 6252- 6300 Caddo eg]; Penn F 764; 10’ 
mi w of fid. 
TEXAS—District 9 (NORTH)—New Gas Field 
Wise Jones-Simpson Drig. Co's T. H. Clifton 1, 330 fr sl 1285 fr wl SA&MGRR 1- 7-50 5709 5354- 5360 Caddo egl: Penn 1.3 mln 
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Sur, 5 mi sw Chico. 








Eoe, Eocene; U. Cre, Upper Cretaceous; L. 


_ swabbing (Sw), or bailing (B 


Exploration Section 


iiasaahidetneadesiie iomallens abbreviated un: ch, ‘iit dolo, dolomite; li, eceslaaiae Jo sandstone; 
thus: Plio, Pliocene; Mio, Miocene; Olig, Oligocene; 
U. Miss, Upper Mississippian: L. 

2 Barrels of oil per day (24 hour rate), flowing, (F), pumping (P 


sh, shale; 


ser, serpe ae 


Lower Cretaceous; Jur, Jurassic; 


Miss, Lower Mississippi: an; Devo, Devonian; Sil, Silurian; Ord, Ondesint ian; Cam, Cambrian. 
; or million cubie feet of gas daily open flow capacity; size of choke in inches. 


jee. conglomerate. 
, Triassic; 
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Ages of formation abbreviated 
Perm, Permian; Penn, Pennsylvanian 


« April 


Gray- 
ity of 
Oil 
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) 
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48.8 


39.3 


38 
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In IDECO’s Hydrair 7-11 Rig, heavy loads on compound, 
transmission, drum and cathead shafts are handled smoothly 
and efficiently by Torrington Spherical Roller Bearings. 

The large area of roller-to-race contact is uniformly main- 
tained and shafts turn freely even when momentary over- 
loads cause deflection. 

These features of heavy-duty Torrington Spherical Roller 
Bearings assure long service life with minimum maintenance. 
Our engineers will welcome an opportunity to help you 
secure these advantages for your product. 


THE TORRINGTON COMPANY 
South Bend 21, Ind. : Torrington, Conn. 
District Offices and Distributors in Principal Cities of United States and Canadg 
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SPHERICAL B 
TORRINGTON ‘%0;;;' BEARINGS 


SPHERICAL ROLLER - TAPERED ROLLER - STRAIGHT ROLLER - NEEDLE - BALL + NEEDLE ROLLERS | 





CAMP AR 


_backing up a 25-ton line pull 
TORRINGTON SPHERICAL 
ROLLER BEARINGS 
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is E annual national joint meetings of 
the American Association of Petroleum 
Geophysicists (20th), will be held April 
nomic Paleontologists and Mineralogists 
(24th), and the Society of Exploration 
Geophysicists (20th), will be held April 
24-27, at the Stevens Hotel, Chicago, III., 
with about 4000 members from the U. S. 
and foreign countries in attendance. 
Presidential addresses and presenta- 
tion of honors will highlight the first 
joint session scheduled for 9 a.m., Tues- 
day, April 25. Addressing the joint groups 
will be C. W. Tomlinson, Ardmore, 
Okla., president, AAPG, “Freedom and 
Petroleum Geology”; Henryk B. Stenzel, 
Austin, president, SEPM, “Cycles,” and 
Andrew Gilmour, Tulsa, president, SEG, 
“The State of 
Frank O. Prior, vice president in charge 
of production, Standard Oil Company of 
deliver the ad- 


Seismic Prospecting.” 


Indiana, Chicago, will 
dress of welcome. 

Honors to be conferred will include 
presentation of the Sidney Powers Me- 
morial Medal to Dr. E. E. DeGolyer, 
Dallas, by Dr. Carey Croneis, president, 
Beloit College, Beloit, Wis., in recogni- 
tion of DeGolyer’s distinguished and 
outstanding contributions to, and achieve- 
ments in petroleum geology. 

Honorary memberships in the AAPG 
for distinguished services in the cause 
of geology will be conferred upon Dr 
M. M. Leighton, State Geologist of Illi- 
nois, Urbana, IIl., and E. Russell Lloyd, 
independent consulting geologist and 
long-time associate editor of the AAPG 
Bulletin, Midland, Texas. 

The AAPG 
the most significant papers published in 
the Bulletin in 1949 by authors under 35 


President’s Awards for 


years of age, will be presented to Frede- 
rick M., 


geology, University of Minnesota: “Up- 


Swain, associate professor ot 
per Jurrasic of Northeastern Texas,” and 
Frank Reedy, Jr., Crown Central Petro- 
leum Corporation, Houston, “Stratigra- 
phy of Frio Formation—Orange and Jef- 
ferson Counties, Texas.” 

Also at the opening session, two SEG 
Karcher, 
consultant, Dallas, will be made an hon- 
orary member of SEG. The citation will 
be made by Dr. E. A. Eckhardt, presi- 
dent of the Society in 1939-40. Dr. Leo 
J. Peters, Gulf Research and Develop- 
ment Company, Pittsburgh, will receive 


awards will be made, Dr. J. C 
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the annual Best Paper Award for “The 
Direct Approach to Magnetic Interpre- 
tation and its Practical Application,” 
published in Geophysics, July, 1949. F. J. 
Agnich, Geophysical Service, Inc., Dallas, 
mention of his 


will receive honorable 


article: “Geophysical Exploration — for 
Limestone Reefs” published in Geophysics, 
October, 1940. 

The AAPG Technical 


begin at 8 p.m., Monday, April 24, with 


Program will 


John T. Rouse presiding at an open ses- 
sion of the Research Committee, Emil 
Ott, director of research, Hercules Pow- 
der Company, Wilmington, Del., will 
speak on: “The Team Approach to Re- 
search and Development,” and Travis J. 
Parker and A. N. McDowell, A. and M. 
College of Texas, College Station, will 
present a progress report: ‘“Salt-Dome 
Phase, Experimental Tectonics (AAPG 
Project 11). Texas Engineering Experi- 
ment Station Project 159. 


SEG Papers 
The 25 technical papers to be pre- 
sented by SEG will comprise a program 
arranged by George E. Wagoner, vice- 
president, SEG, The Carter Oil Com- 
pany, Shreveport. Sessions of the SEG 
will be held morning and afternoon Mon- 
day, April 24, and Wednesday, April 
26. Tuesday morning, April 23, the SEG 
AAPG and SEPM to 


their presidential addresses and in the 


will join hear 


afternoon the three groups will each 


present two papers in a symposium 
on reefs. 

The following papers will be presented 
at the Joint Sesssion on Reefs: 


Paleogeographic Distribution and 
Classification of Reefs,” L. L 


E. C. Dapples and W. C. Krumbein, 


Northwestern University, Evanston, IIL: 


e 
Sk SS, 


“Some Physical Aspects of Ancient Reef 
Complexes,” Robert R. Shrock, Massa- 
chusetts Institute of Technology, Cam- 
bridge, Mass.; “Pennsylvanian Reefs of 
Texas,’ Carl B 
Oil Company, Tulsa; “Structure-Form- 


Richardson, Barnsdall 


ing Role of Reef Masses in West-Central 


Texas,’ Gerson H. Brodie, Abilene, 
Texas; “Geology and Geophysics of 
North Snyder Area, Scurry County, 


Texas,” Neal Clayton, Republic Explora- 


tion Company, Tulsa; “Geophysical 
Technique for Northern Alberta, Can- 


ada,” W. J. Tellington, Bear Oil Com- 





4000 Expected at Joint Session 
of AAPG, SEPM and SEG 


pany, Edmonton, Alberta, Canada. 

The following papers will be presented 
at the Symposium on Types of Oil and 
Gas Traps: 

“Oil and Gas Traps in California,” 
John C. Hazzard et al, Union Oil Com- 
pany, Los Angeles; “Types of Oil and 
Gas Traps.in West Texas and South- 
east New Mexico,” J. H. Bartley, Uni- 
versity of Texas Lands, Midland, and 
Robert T. Cox, “The Atlantic Refining 
Company, Midland, Texas; “Types of 
Oil and Gas Traps in Rocky Mountain 
Region,” Alex W. McCoy, III, et al, 
Phillips Petroleum Company, Denver; 
“Types of Oil and Gas Traps in South- 
ern Oklahoma,” Selk, Stano- 
lind Oil and Gas Company, Oklahoma 
City; “Types of Hydrocarbon Accumu- 
lation and Geology of South Liberty Salt 
Dome, Liberty County, Texas,” Michel 
T. Halbouty and George C. Hardin, con- 
Quiri- 


Erwin L. 


sultants, Houston; “Geology of 
quire Oil Field,” H. D. Borger, Creole 
Petroleum Corporation, Caracas, 
Venezuela. 

Foreign and papers of general interest 
include: “Transportation Facilities Util- 
ized in Geological Exploration in Desert 
Terrane in Saudi Arabia,” Richard C. 
Arabian-American Oil Company, 
York; “Types of Trapping Struc- 
Uwa- 


Kerr, 
New 
ture of Natural Gas in Japan,” K 
toko, Professor of Geology, Tokyo Uni- 
versity, Tokyo, Japan, and Leo W. Stach, 
Natural Resources Section, GHOSCAP, 
San Francisco; “Post-War Exploration 
for Petroleum in Japan,” Godfrey F. 
Kaufmann, Standard-Vacuum Oil Com- 
pany, New York; “Exploratory Drilling,” 
Fred H. Lahee, Sun Oil Company, Dal- 
las; “Red Beds and the Search for Oil,” 
Gordon Rittenhouse, University of Cin- 
cinnati, Cincinnati; “Geosynclinal Sedi- 
Central Gulf f 
Murray, 


mentation in Region ot 


U: S Louisiana 


“Oil and 


Grover E 
State University, Baton Rouge; 
Post-Frontier Cre- 
David 


Gas Possibilities in 
taceous Rocks of Wyoming,” J 
Love, U. 
Wyo.; “Geology of Oil Shale Deposits 
in Green North- 
Donnell, 


S. Geological Survey, Laramie, 


River Formation of 
western Colorado,” 
U. S. Geological Survey, Denver; “Ap- 


John R. 


plication off International Business Ma- 
chines to Geological Data,’ Margaret A 
Parker, Illinois State Geological Survey, 


Urbana, Ill. 
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i following paper is a report of 
progress of the 1949 API Southwestern 
District Subcommittee on Drilling Fluids 
in its study of the problem of lime-base 
muds. Its primary purpose is to clarify 
several points of confusion in the litera- 
ture on the subject and to stimulate fur- 
ther discussion and cooperation among 
those engaged in the use of such drilling 
fluids. 

The initial use of lime-base 
possibly occurred when drilling cement, 


muds 


limestone, anhydrite, and “gyp” forma- 
alkaline-tannate or 
Under certain 
undesirable mud _ char- 


with normal 


trons 


so-called “red” muds. 


conditions, very 


acteristics resulted; in other cases, muds 


having very desirable properties were 


obtained. Advantageous properties of 


muds are low viscosity and gel 


such 
strength with a somewhat higher toler- 


ance for inerts and for the ordinary 


contaminants. The higher inert content 
permits a somewhat higher density with- 


ut the addition of barytes. Further- 


more, a cheap treating chemical (lime) 
is substituted for more expensive ones. 

Initial field attempts to use so-called 
encountered consider- 


lime-base muds 


able difficulty. Successful conversion 


from the sodium base to the lime-base 
mud met with variable success. In some 
cases, extremely viscous, high gel muds 
that could not be improved except by 
excessive water treatment were obtained 
lime, while in 


initial addition § of 





THIS ARTICLE is a report of the prog- 
ress of the 1949 API Southwestern 
District Subcommittee on Drilling 
Fluids in its study of lime-base muds. 
The results obtained from a lime- 
base study form are summarized and 
tabulated. A field test for estimating 
lime content of such muds is de- 
scribed, and tentative operating lim- 
its of concentration for various treat- 
ing agents are suggested. 


The article is from a paper by the 
authors before the 1950 spring meet- 
ing of the Southwestern District, API 
Division of Production, complete ex- 
cept for the study form and the graph 
compiled from completed forms. 











others, a completely satisfactory stable 
mud was obtained. 
The 


to compile the 


subcommittee is 
held 
experience in the use of lime-base muds 
testing 
attempt to 


purpose of the 
results of actual 


and to develop special proce- 


dures, as required, in at 
establish optimum concentration ranges 
for the various treating agents used in 


lime-mud systems. 


Lime Content 


One of the greatest difficulties con- 


believed to 
method for 


fronting such a study was 


be the lack of a _ suitable 





PRESTON E. CHANEY 


Sun Oil Company 


determining the actual lime content of 
the mud, both in the field and in the 
laboratory. The standard laboratory 
methods were too complex and time- 
consuming, and the muds presented too 
many interfering ions for satisfactory 
routine testing. Soon after adoption of 
the project for committee study, Pres- 
ton Chaney and H. W. Perkins of Sun 
Oil Company in Beaumont developed a 
method which has been of invaluable 
assistance in the field in 
lime. This method is based on an alka- 
linity titration of the filtrate and of the 
whole mud. Since the principal hydrox- 
lime-base drilling 


estimating 


ides present in the 
fluid are the soluble caustic, or sodium 
hydroxide, and the slightly soluble lime, 
or calcium hydroxide, Chaney and Per- 
kins reasoned that after the solubility 
of the lime had been exceeded, any fur- 
ther increase in phenolphthalein alka- 
linity of the filtrate would be accom- 
plished only by changing the concen- 
tration of the caustic. Since both the 
caustic and the lime are titrated in the 
whole mud, variations of the phenol- 
phthalein alkalinity of the whole mud 
changes in the con- 


could result from 


centrations of either caustic or lime 


This difference in the 
utilized in deriving an equation for esti- 


two titrations is 


mating lime. 

It was recognized that changes in the 
caustic and lime concentrations in the 
drilling fluid would produce effects on 





JACK L. BATTLE attended 
Southern Methodist University 
and the University of Houston 
and received a B. Sc. in chemistry 
in 1937. He joined the Production 
department of Humble Oil & Re 
fining Company in 1933 and is 
now supervisory petroleum engi- 
neer in charge of the Production 
department service laboratory. 
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Battle 
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PRESTON E. CHANEY was 
born in Robstown, Texas, and 
received a B.S. degree in chemical 
engineering in 1936, and an M.S 
degree in 1938 from Texas A. and 
M. College. In 1938 he joined Sun 
Oil Company, Beaumont division, 
as petroleum engineer. At present 
he is director of the Production 
Department Laboratory in the 
Beaumont division. 
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the clay solids in the mud by mass ac- 
tion that would prevent a stoichiometric 
calculation of the lime by any simple 
formula. However, it was felt that the 
effects produced by variation in the type 
and amount of clay solids present were 
not great enough to prevent an estima- 
tion of total lime and variations in lime 
content within the limits accuracy 
required for the field control of lime- 
base muds. Hence, in establishing the 


of 


relationship to be used for estimating 
lime concentration, a mud containing 20 
percent solids was selected as being rep- 
of field conditions. 
shows the relationship be- 


resentative average 


Figure 1 


tween the filtrate alkalinity and the lime 
concentration in pounds per barrel of 
this laboratory mud. From this curve, 
it is seen that the filtrate alkalinities 
increase with increasing lime 
tration up to a point corresponding to 
lime, after 


concen- 
the maximum solubility of 
which there is no further 
either phenolphthalein or methyl orange 


increase in 


alkalinities. It will also be noted that 
throughout the range of lime concen- 
trations, the difference between the 


methyl orange alkalinity and the phenol- 
phthalein alkalinity is almost constant 
Hence, it is unlikely that any relation- 
ship between phenolphthalein and methy! 
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orange alkalinity of the filtrate can be 
indicative of lime concentration. 

Figure 2 shows the phenolphthalein 
alkalinity obtained by titrating one mil- 
liliter samples of the whole mud (,), 
and of the filtrate (Pr) with increasing 
lime concentration. This demonstrates 
that the mud alkalinity increases pro- 
gressively with increasing lime concen- 
tration, while the filtrate alkalinity rises 
until the solubility of lime is reached 
and remains constant thereafter. 

Figure 3 shows the changes in phe- 
nolphthalein alkalinity of the whole mud 
and of the filtrate with increasing caustic 
concentration. Here it is seen that both 
the mud alkalinity and the filtrate alka- 
linity increase progressively with in- 
creasing caustic concentration. 

Since the filtrate alkalinity varies with 
caustic content, but not with lime con- 
tent in the normal working range, it is 
possible to apply a correction for caustic 
content based on the filtrate alkalinity 
to the whole mud alkalinity value. 

The relationship thus established yields 
the following equation as the best rela- 
tionship between lime concentration and 
the alkalinity values, Pm and Pr: 


Pounds per barrels, lime = 0.6 
(Pm — 1.3 Pr) — 0.6 
In this equation, the factor —1.3 Pr is 


the correction for caustic content of the 
mud. 
Lime Procedure 

The procedure used in estimating lime 
content by this method is as follows: 

The phenolphthalein alkalinity of the 
filtrate (Pr) is run according to the pro- 
cedure given in API RP 29-7, par. 70 
and 71. The value recorded as Pr is the 
number of N/50 sulfuric 
acid required to titrate 1 ml. of the fil- 


milliliters of 
trate to the phenolphthalein end point. 

For the mud alkalinity (Pn), 1 ml. 
of the whole mud is drawn into a 1 ml. 
serological pipette, and the outside of 
the pipette wiped clean. The pipette is 
drained into the titrating dish and then 
rinsed with 20-30 ml. of distilled water, 
the titration 
vessel. Two or three drops of phenol- 
phthalein and_ the 
titrated, to the 
phenolphthalein end point. The end point 


which is also collected in 


added 
stirring, 


indicator is 
sample with 
is taken as the volume of sulfuric acid 
required to cause the pink color of the 
to and 
return in approximately 30 seconds. The 


phenolphthalein disappear not 
titration should be accomplished without 
undue delay to prevent interference from 
the slightly soluble calcium carbonate in 
the mud. The value of Pm obtained in 


manner the lime 


content obtained by substitution in the 


this is recorded and 
above equation. 

It should be emphasized that the. lime 
content, determined the 
procedure, includes both dissolved and 


as by above 


undissolved lime. This procedure is use- 
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ful tor maintaining a lime content in 
excess of the solubility of lime, but is 
not indicative of the dissolved lime con- 
centration in the filtrate. The dissolved 
the filtrate is a 


alkalinity 


concentration in 
the filtrate 
may be determined by conventional lab- 


lime 
function of and 
oratory procedures, such as the oxalate, 


soap, or the newer versenate methods 


Study Forms 
The subcommittee undertook to com- 
pile the results obtained with lime-base 
muds by the use of a study form. This 


PER BARKE 


LB. PER BBL. LIME 


ested companies with the request that 
as many as possible be completed and 
the committee for study. 


obtained 


returned to 


Results to date have been 


from about 42 wells covering an area 
extending from the Rio Grande Valley, 
Texas, throughout the Texas and Lou- 
isiana Gulf Coast, and the 
Texas area. Wells covered by this study 
5000 to approxi- 


into East 


range in depth from 
mately 14,500 feet, and employed muds 
weighing from 10 to 18 pounds per gal- 
lon. Data indicate that the lime concen- 
for satisfactory mud 


tration required 
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Phe optimum lime concentration is in- 


dicated to lie within the range of 3 to 
8 pounds of lime per barrel. Optimum 
phenolphthalein alkalinity of the filtrate 
is indicated to be in the range of 3 to 7.5 
ml. of N/50 sulfuric acid per milliliter 
of filtrate. There is some indication that 
optimum alkalinity varies with the salin- 
itv of the filtrate and the type of dis- 
persing agent used. 

Table 1 presents a brief summary of 
the information received to date. 


Theoretical Consideration 








form has been distributed to all inter- characteristics varies in different areas. \s so frequently occurs, the practical 
TABLE 1 
Summary of Data from API Lime-Base Mud Study Forms 
CHEMICALS USED—(Pounds per Barrel) 
aR See : = 
| CONVERSION | MAINTENANCE 
| ition ——————_—_..—, - — - 
Well | Location (Feet) | Lime | Caustic | Dispersant | Lime | Caustic | Dispersant 
A | North Cankton, St. Landry Parish, Louisiana. . 9,150—10,500 9.3 1.1 4.5 6.4 | re 
B Hanna Reef, Galveston Bay................ | 10,250—12,500 4.7 | 0.9 8.5 6.0 } re 
Cc | Lockport, Calcasieu Parish, Louisiana........ 9,405—11,305 3.6 | 1.0 | 2.2 3.3 
D | North Winnie, Chambers County, Texas...... 7,672— 10,627 3.2 reas 3.8 7.5 
E | Saratoga, Hardin County, Texas............. 5,547—10,400 2.9 | 0.5 2.9 5.2 oe fas 
F | South Jennings, Jeff Davis Parish, Louisiana.. .| 9,500— 10,600 | 5 2 2 6.5 2.1 2.3 
G _ | North Cankton, St. Landry Parish, Louisiana. . 9,400—11,200 6.2 | 0.75 3 8.0 3.4 1.5 
H Leeville, Terrebonne Parish, Louisiana....... 11,998—15,000 2.5 | 3.5 3 A | 
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application of lime-base muds has far 
outstripped the theoretical explanation 
of their properties and behavior. How- 
ever, it is necessary to establish working 
theories as rapidly as possible in order 
to expand the range of the usefulness of 
lime-base muds and to make _ possible 
their control on a scientific rather than 
a “cut-and-try” basis. 

Until recently, the difference in prop- 
erties of lime-base and sodium-base muds 
has been attributed to a difference in 
degree of hydration of the two clays. 
This point is the subject of considerable 
controversy, but more recent literature 
indicates that the 
lonite is actually hydrated to a greater 


calcium montmoril- 
degree than the sodium montmorillonite. 
Such a difference need not alter our ex- 
planation of mud behavior if we more 
carefully define the terms “hydration” 
Although 
synonymously, 


and “swelling.” these terms 


have long been used 


ue 














there is considerable evidence in recent 
literature to indicate that swelling may 
result from a weakening of the binding 
force between clay sheets, resulting from 
ion adsorption, and may or may not be 
related to the degree of hydration. 
Grim’ states as follows: 
“Tt is a well-known fact 
dium montmorillonite expands greatly 
of abundant 


that so- 


in the water, 


whereas, under similar conditions, cal- 


presence 


cium montmorillonite expands very 
little. According to this concept, the 
great swelling of the sodium mont- 
morillonite is due, not to the hydra- 
tion of the sodium ion serving as a 
wedge to force the layers apart, but 
to the absence of a strong bridge be- 
cause of the univalent character of 
the sodium ion, and perhaps, also, be- 
cause of its small size, enabling it to 
fit well in the hoe of a silica sheet. 


The calcium montmorillonite does not 
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FIGURE 8 
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expand greatly, not because of the 


slight hydration of the calcium ion, 
but because the divalent ion holds the 
layers together so that a thick series 
of water sheets cannot form between 
them.” 
Even though the clays in lime-base 
mud are usually considered to be en- 
tirely calcium clays, it seems likely that 
both 
simultaneously in the base exchange po- 


calcium and sodium are present 
sition. Figures 4 and 5 taken from data 
by Kelley, indicate that the relative 
saturation of clays is dependent upon 
both the ratio of calcium and sodium ion 
concentrations in solution and the total 
concentration of dissolved calcium and 
sodium ions. The particular data plotted 
in Figures 4 and 5 were selected as 
most closely approaching the usual op- 
erating range for lime-base mud. It is 
that 
containing excess lime, as much as 5 to 


apparent even in lime-base muds 
35 percent of the base exchange capacity 
of the clay may be saturated with so- 
dium. A further observation from prac- 
tice suggests that the degree of swelling 
of the clays and their rate of dispersion 
is dependent upon the calcium-sodium 
ratio or base exchange relationship. 

The calcium-sodium ratio may also af- 
fect mud properties by altering the solu- 
bility of Most 
ently used dispersing agents for lime 


dispersing agent. pres- 


systems can be precipitated by a high 
calcium to sodium ratio. The particular 
calcium to sodium ratio required for 
precipitation of the dispersing agent will, 
of course, vary with the nature of the 
dispersing agent used. Unpublished data 
that 


able variation in the solubility of the 


indicate there may be a consider- 
various dispersing agents at a given cal- 
cium to sodium ion ratio. 

Figure 6 is a plot of the solubility of 
calcium hydroxide in solutions contain- 
ing sodium hydroxide. (Taken from the 
Tables.)* 


It will be observed that the solubility 


International Critical 
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Note these extra GXR advantages— 
developed through our long experi- 
ence with deep-well drilling problems: 





new Double helical drive gears—accu- 
rately aligned by heavy-duty spherical roll- 





er bearings. 


GARDNER-DENVER GXR J new  Surdy, one-piece connecting rods 


made of heat-treated alloy steel. Renewable 


POWER SLUSH PUMP! bushings in both ends. 


mew Screwed type stuffing box glands 


Keep up mud circulation—all the way down—with the new and lantern spacer for rod lubrication— 
Gardner-Denver GXR Power Slush Pump—the 650 horse- protect highly finished piston rods. 

b] bs . 
power pump that’s engineered for the record-shattering holes ishient: Chains Wiicnaid ath teil sili 
of today and tomorrow. The GXR is built with a generous saenenmen tiation Sebeleanion, 


reserve of power and stamina for handling circulation emer- 


P . oe I h i 
gencies with complete safety and absolute reliability. For ORE Se le le 


‘ : ' liquid cylinders—simplify stock and main- 
complete information, write us today. iis: ibis 


G A R D N E hw - D E- N V E: R mew Screwed type valve pot covers— 





Since 1859 save time on every valve inspection. 
Gardner-Denver Company new Liquid manifold designed for sep- 
Quincy, Illinois arate suction and discharge surge chambers 


In Canada: Gardner-Denver Company (Canada) Ltd., Toronto, Ontario when required. 


Dallas * Houston * Tulsa * St. Louis * Los Angeles * San Francisco : 
New York ¢ Chicago °¢ Pittsburgh * Denver * New Orleans ator many time-proved features of the 
Continental Supply Co., Continental Bldg., Dallas, Texas 
Export Division: 30 Rockefeller Plaza, New York, N. Y. 
Republic Supply Co. (of Calif.), 2600 S. Eastland Ave., 
Los Angeles, Calif. 


world-famous Gardner-Denver FX Power 


Pumps. 
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of lime decreases rapidly with increas- 


ing sodium hydroxide concentrations. 
Hence, the addition of sodium hydroxide 
to a lime-base mud reduces the calcium 
to sodium ion ratio, both by reducing 
the calcium solubility and by increasing 
the sodium ion concentration. The cal- 


cium to sodium ratio is, therefore, a 
function of the filtrate alkalinity and 
may be controlled by adjustments of 
the filtrate alkalinity. However, the pres- 
ence of other soluble salts may influence 
the solubility of lime, as indicated in 
Figures 7 and & Figure 8, showing the 
effect of salt on the solubility of lime,’ 
may explain the necessity for increasing 
the filtrate alkalinity to overcome the 
effects of salt contamination. 

The optimum lime concentration, as 
found from well practice, is considerably 
in excess of the solubility of lime. As- 
suming a mud containing one pound per 
barrel of sodium hydroxide and 30 per- 
cent clay solids, and the clay having a 
base exchange capacity of 25 milliequiv- 
alents per 100 grams, the lime required 
to completely saturate the clay and the 
water phase of the mud is slightly less 
Yet, the 
lime 


than 1.3 pounds per _ barrel. 
minimum recommended operating 
concentration is three pounds per bar- 
rel. Hence it is evident that satisfactory 
operation of lime-base drilling fluids re 
quires a lime concentration sufficient to 
saturate the mud system with an addi- 
tional excess or reserve to replace an\ 
losses of dissolved lime. 

The 


operation of the various companies par- 


committee appreciates the co 
ticipating in this study. The data fur- 


nished on the forms are believed to 
justify amply the expenditure of time 
and energy. It is our hope that others 
will contribute to the progress of this 
study by 


of their experience with lime-base mds 


making available the results 


Many problems remain to be solved be- 


fore the control of lime base drilling 


fluids may be considered a true science, 
and it is felt that the 
offers an opportunity for the free ex- 


subcommittec 


change of data which will make the solu- 
tion of these problems more rapid 
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Sliding Stand 
for Boiler 


Tube Cleaning 





By GILBERT M. WILSON 


Pacific Coast District Editor 


’ 
f cenaunnid: or inspecting boiler tubes 
on a typical oil field installation fre- 
quently is preceded by the time-consum- 
ing job of assembling a makeshift stand 
or ladder arrangement on which work- 
men can stand while doing the job. 

An ingenious device developed by the 
drilling department of one large company 
consists of a convenient stand made of 
light angle and pipe materials. When set 
up for a bank of boilers, it becomes a 
semi-permanent fixture, yet it can be 
moved easily from one unit to another, 
or if necessary, taken off and installed 
on another battery of boilers. The stand, 
shown in the photograph, is a rectangu- 
lar framework which rests upon a pair 
of small tracks, the latter welded on the 
tops of skid bases of individual boiler 
supports. The platform, consisting of a 
rectangular piece of expanded meta 
welded to a framework of two-inch angle 
inches. The 
principal vertical member, a rectangular 


iron, measures 44 by 78 


support to which are welded several 
steps for easy access, is 20 inches wide. 
It can be made any height, depending 
upon the amount of clearance between 
the skid bases and the boiler shell. One- 
inch pipe is used for part of the track 
and as bracing for the overhanging por- 


tion of the platform. 


Track System 
The track system is the key to the 
success of the cleanout stand. 
The outboard track is of one-inch pipe 
and the inboard track 
length of two-inch angle iron, the latter 


consists of a 


welded in a vertical position so that one 
of the “flats” is on top and parallel to 
the ground, the open side of the angle 
looking toward the boiler. The two 
tracks on the bottom of the stand are of 
angle iron, the one which rests upon the 


material 


pipe rail being of one-inch 
welded so that the open angle looks 
directly downward. The back rail, that 
closer to the boiler, is a piece of angle 
material which is mounted similar to the 
manner in which the fixed rail is 
mounted, except that its open angle is 
made to look away from the boiler. A 
parallel piece of flat material is welded 
beneath and parallel to the flat face of 
the movable rail, the resulting cross sec- 
tion then resembling a “U” turned on its 
side. As the stand is set up on the tracks, 
the permanent angle is slipped between 
the two arms of the U to form a sliding 


but locked fit. 


Shifting Stand 

Care is taken to see that the tracks on 
each boiler base are in fairly good align- 
ment with each other so that the stand may 
be shifted from one boiler to another with 
a minimum of effort and “jockeying” 
back and forth. To facilitate the move- 
ment of the unit, grease is smeared at 
intervals along the rails just before the 
unit is to be moved. Ordinarily, two men 
can easily slide the stand from one boilet 
to another. The unit is sufficiently long 
that it can reach one set of tracks and 
be well aligned on them before the rear 
part of the rack has left the other set of 
tracks. 

Easily built by the company welder, 
this rack is instrumental in saving con- 
siderable lost time and effort in the field 
Materials required for its construction 
are not expensive and the ease and 
safety with which men can work more 
than pays for the construction costs in a 
comparatively short while. The broad, 
non-tipping platform assures that clean- 
meg and will be per- 
formed in shorter time and with greater 
efficiency. 


inspection jobs 
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POTENTIAL 
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Mud (Aquagel) Rm = 1.3 ohms at BHT 


Bit Size: 634" 
Spacings:s AM = 16” 
AO = 94' 


“'MicroLog’’: Normal 1“ 
Normal 2” 





The “Microlog’* is made of 
two curves both taken with a 
very small spacing in which the 
action of the mud is practically 
eliminated and the electrodes 
directly applied against the 
formation. 

The “MicroLog’* is especially 
adapted to locate accurately 
the permeable sections in hard 
formations. 

Quantitatively it is the best 
tool to determine the “’sand 
count.” In this example, a total 
count of 55 feet of permeable 
sandstone is shown by the 
“MicroLog.” 


> 
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* “Microlog’” and “Micrologging” are 
trade marks of Schlumberger Well 
Surveying Corporation. 





SCHLUMBERGER’S PROGRESSIVE PROGRAM OF RESEARCH AND ENGINEERING 
PROVIDES CONSTANTLY ADVANCED SERVICES TO THE OIL INDUSTRY 








By JOHN A. BOATMAN 


Rowan Drilling Company, Inc. 
Fort Worth 


= article is written in plain lan 


guage from the viewpoint of an engine 
operator. It is intended as a guidance to 
the engineman or motorman who is re- 
sponsible for the daily care and operation 
of drilling engines using natural gas or 
butane-propane for fuel. Technical terms, 
which are more familiar to the engineer 
and mechanic, will be avoided whenevei 
possible, and the common terms which 
are used should easily be understood by 
any person who has a working knowl- 
edge of internal combustion engines. 

Diesel drilling engines will be discussed 
in a later article. We deem it sufficient 
to mention at this point that the chief 
difference between a gas engine and a 
diesel engine lies in the type of fuel used 
and the manner in which the fuel is in- 
troduced into the combustion 
of the engine. Gas engine operation in- 
volves the timing of heat to the fuel, 
while diesel engine operation involves the 
timing of fuel to the heat. 

Many of the problems encountered in 
drilling engine operation are man-made. 
These initial problems may be the result 
of neglect or the inability of the operator 
to correctly analyze trouble symptoms 
and the ensuing neglect or inability to 
take corrective measures to prevent the 
damage from becoming serious and cost- 
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Timing the magneto to the engine. Left to right, Arthur L. Martin, Jr., 

Delta-Gulf Drilling Company; Kinner K. Kuykendall, Sterum S. Rogers 

Company; William R. Wiggins, Carl B. King Drilling Company; Leslie V. 
Langston, Humble Oil & Refining Company, and the author. 


ly. Other problems may be beyond the 
operator’s control. These may include the 
natural chemical changes resulting from 
combustion, the use of inferior grades of 
fuel and lubricants (purchase of which 
he usually has no control over), and the 
demands placed on his time in the carry- 
ing out of duties other than engine care. 

First consider a typical case of the 
operator’s duties during a routine eight- 
hour tour on the rig. If the engineman 
or motorman is a loyal, conscientious 
worker who considers himself a ‘‘com- 
pany” man, he will be interested in build- 
ing up seniority in his company. He will 
be interested in learning all he can about 
every engine on every rig, regardless of 
whether or not he decides to become a 
driller or a mechanic. Let us say that he 
has decided to go the driller’s route 


When he ‘that 


made another wise decision to develop 


made decision, he also 
his initiative and become the leadoff man 
in his crew. This means he will be the 
first floor. While his 


driller is having the customary confer- 


man on the rig 


ence with the off-going driller, the relief 
engineman will hold his own private con- 
ference with the off-going engineman. 
This is vital. The engineman who is go- 
ing off duty may have some operation or 
job only half completed and the relief 
engineman needs to know what the op- 
erating conditions are. 

After the relief engineman learns what 
the operating conditions are, he proceeds 
to give the engines a thorough inspec- 
tion. The greatest amount of information 
may be learned in the smallest amount of 
time through visual inspection of the in- 
strument panel. The engines would surely 
talk if they could, especially when they 
are in trouble. But, since they cannot, 
they can do the next best thing by letting 


the smart operator know what is going 
on inside them through correct interpre- 
tation of the instruments and gauges. All 
engines will not have a full complement 
of gauges, but we will imagine that the 
model used for discussion will be fully 
equipped. 

The water discharge temperature gauge 
will indicate if the engine is being op- 
\ desirable 
operating range for a well-loaded engine 
is from 160 to 200° F. 


a permanent type anti-freeze in the cool- 


erated too hot or too cold. 


Some engines use 


ing system and operate at temperatures 
well above the boiling point of pure wa- 
ter. This is desirable if the fuel used is 
high in sulfur content. Water discharge 
temperatures should not be allowed to 
drop below 160° F. in a loaded engine 
because of the tendency of the lubricat- 
ing oil to form sludge and acids. Com- 
bustion of the fuel is not efficient at low 
temperatures. Cylinder blow-by and loss 
of power are excessive at low tempera- 
the larger engines are 


tures. Some of 


WRITTEN FOR the man on the engine 
platform, this article outlines in de- 
tall the points which the toolpusher 
or drilling superintendent need know 
te insure that the operator is prop- 
erly instructed in the care and opera- 
tion of the power units over which 
he is placed. 
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equipped with a water pressure gauge. 
The water pressure should be less than 
the lubricating oil pressure. In the event 
of a leak in the oil cooler, it would be 
much safer to have oil escaping into the 
cooling water than vice versa. 

The lubricating oil pressure gauge will 
indicate the working condition of the oil 
pump and the general worn condition of 
the engine, taking into consideration the 
viscosity of the oil and its temperature. 
Some form of lubricant must be used be- 
tween moving parts of an engine if ex- 
cessive wear and total failure is to be 
avoided. This lubricant usually is oil but 
can be water or even air in some cases. 
Bearing loads can sometimes reach a 
pressure of from 2000 to 3000 pounds per 
square inch of bearing surface in a fully- 
loaded engine. The importance of main- 
taining an oil film between the bearing 
and journal is apparent. Recommended 
oil pressures vary for different engines 
and the operator should consult the en- 
gine manual for the manufacturer’s speci- 
fications. Fifty pounds per square inch 
may be required in one engine while 20 
psi may be ample pressure for another. 
The engine may be equipped with an oil 
temperature gauge. The discharge tem- 
perature of the oil should not exceed the 
discharge temperature of the cooling wa- 
ter by more than 20 to 30 degrees Fahren- 
heit. 

Ample fuel pressure is vital for effi- 
cient engine performance. The recom- 
mended pressure for natural gas or for 
butane-propane vapor fuel is from 4 to 6 
ounces gauge or from 7 to 10 inches of 
water column. Fuel pressure may be in- 
creased by turning down the adjustment 
screw in the regulator. It may be de- 
creased by backing out the adjustment 
screw. 

Vacuum gauges are used to determine 
engine loads and synchronization. Engine 
vacuum is controlled by piston speed and 
the position of the butterfly valve in the 
carburetor. An engine which is in good 
mechanical condition will reach its peak 
vacuum reading at from 19 to 21 inches 
of mercury. Some vacuum gauges are 
equipped with a stationary hand which 
points to the figure 5. This serves as a 
caution that the engine is 
should the movable hand drop below a 
reading of five inches of mercury. Sepa- 


overloaded 


rate engines usually have separate vac- 
uum gauges. This arrangement is very 
useful when using two or more engines 
to move the same load. If the vacuum 
readings are all the same under load, the 
engines have the total load evenly dis- 
tributed among them, provided the en- 
gines are in about the same general me- 
chanical condition. Engine load, and 
therefore vacuum, may be adjusted by 
increasing or decreasing the length of 
the rod or bar which connects the car- 
lever to the 


buretor butterfly valve 
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throttle control or to the diaphragm type 
actuator, depending upon which system 
is in use. 

Tachometers are used to register en- 
gine rotative speeds in revolutions per 
minute. Engine manufacturers specify a 
maximum speed at which the engine will 
operate safely and economically while 
under full load. These top speeds will 
vary for different engines and the engine 
manual should be consulted in each case. 
Tachometers also are used to determine 
speed drop from no load to full load at 
engine rated speed. This speed loss in 
revolutions per minute from no load to 
full load should not exceed 10 percent of 
the free engine speed at no load. 

After the operator has checked all the 
foregoing instruments, he then is ready 
to make the physical checkups on the 
engines. In most cases this may be done 
without stopping the engine. The clutch 
should be disengaged and the engine 
slowed to idling speed. The lubricating 
oil level should be checked on the dip 
stick or bayonet gauge. The level of the 
oil under idling conditions should be 
maintained approximately 4 to % 
below the full mark, making allowance 
for the oil which would drain back should 


inch 


the engine be stopped for a few minutes. 
All three operators on the same rig should 
agree on the same oil level below the 
full mark. Any engine will use some oil 
regardless of its mechanical condition. 
This is because oil is being burned off 
the cylinder liner wall during every power 
stroke of the piston, during which time 
the oil film is exposed to the flame above 
the piston. If the oil level in the engine 
does not become lower, the oil is being 
diluted by fuel or water. Fuel dilution 
will not occur in a dry fuel engine. So, 





if the oil level in a dry gas engine be- 
comes higher on the dip stick, check im- 
mediately for water leaks and the pres- 
ence of water in the crankcase. 

It is advisable to stop the engine com- 
pletely at least once a week for a more 
complete checkup. This will include an 
inspection of the tension on the fan belts, 
water pump belts and generator belts, if 
the engine is so equipped. The correct 
belt adjustment is approximately 
inch of play, or back and forth deflec- 
tion, for each foot of belt between the 
The engine 


one 


drive and driven pulleys. 
manual may call for greasing the fan 
bearing once a week, and this would be 
a proper time for it. 

Water level in the radiators or expan- 
sion tanks should be inspected each tour. 
Only soft water should be used as hard 
water will result in scale formations 
throughout the cooling system. Scale is 
a very poor conductor of heat and it 
generally results in overheating of the 
engine, causing hot spots, cracked cylin- 
der heads, jackets and liners. Cold water 
should never be poured into a hot engine. 
Sometimes an engine will overheat and 
boil away most of the coolant. When this 
unfortunate event occurs, the operator is 
faced with the grave responsibility of 
making a quick decision involving possi- 
ble severe damage to the engine. Should 
the engine be stopped suddenly, seizure 
may result. Should cold water be added, 
a fracture may occur. To make the best 
of a bad situation, the safest method to 
regain control of the engine would be to 
disengage the clutch, reduce the speed to 
idle, and very slowly add hot water which 
has been withdrawn from an adjacent en- 
gine. The small hot water 
added will boil readily and the resulting 


amount of 





Adjustment of the fuel regulators and the carburetors. Left to right, Loren L. White, Delta-Gulf 
Drilling Company; Richard L. Howard, Trinity Drilling Company; Chester R. Hart, Loffland Brothers 
Company; V. Brotherton, Rowan Drilling Company, Inc., and the author in the right foreground. 
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steam may be sufficient to cool the en 
gine and prevent serious damage. 
Laboratory testing is the most desi 
able method used to determine when to 
change lubricating oil. Many-contractors 
have adopted certain intervals for chang- 
ing oil which has been determined from 
practical experiments and past experi 


Without 


changed at frequent intervals which will 


ence. testing, oil should be 
leave a wide margin of safety in favor of 
the engine. Engine lubrication is an at 
tempt to compromise all the lubrication 
needs into one oil. Actually, several oils 
should be used in an engine, but this 
would be impossible. Sleeve type bear- 
ings, such as main bearings, crankpin 
bearings and piston pin bearings, need 
an oil with the ability to withstand ex 
tremely high pressures per square inch 
Slider type bearings, such as the pistons, 
rings and liners, need an oil with the 
ability to withstand extremely high tem- 
peratures. Gear trains need an oil witl 
the ability to withstand foaming tenden 
cies. Many other problems of engine op 
eration must enter into the creation of 
an oil which will satisfy as many of thes 
needs as possible 

Regardless of when the oil 1s changed, 
however, it is good practice to remove 
the hand hole covers or inspection plates 
the 
crusted 


from the sides of crankcase and to 


remove all sludge, carbon and 
other filth. The oil pump screen should 
be cleaned if necessary. The alert opera 
tor will check the bottom of the oil sump 


for the presence of bearing metal. Some 








times a bearing will shell out considerable 
bearing metal before it gets loose enough 
to create a knock. This metal usually will 
settle out directly under the faulty bear- 
ing. Early recognition may save the cost 
of a new crankshaft, plus labor to install 
it, plus down time on the engine. 

Fuel regulation and the correct car- 
buretion of it with air is vital to efficient 
engine operation. The purpose of carbu- 
retion is to mix fuel and air in amounts 
which will result in the hottest possible 
flame above the piston. Air expands when 
it is heated. The burning fuel within the 
cylinder heats the air, which expands and 
drives the 
stroke. The more complete the combus- 


piston down on its power 
tion, the more power is extracted from 
the fuel. Once the load screw on the car- 
buretor has been adjusted properly, it 
will need no further attention unless the 
fuel is changed to a different heat con- 
tent. Butane-propane has about two to 
three times the British thermal unit con 
tent of natural gas. When changing from 
natural gas to butane-propane, the load 
screw should be turned down (clockwise) 
to lean the mixture. When changing from 
butane-propane to natural gas, the load 


backed out (counter- 


the 


screw should be 


mixture. Ty 


clockwise) to enrich 
make an accurate adjustment, Is is neces- 
sary to use a vacuum gauge and an elec- 
tric tachometer in order to develop the 
peak vacuum and highest possible rpm 


for that particular throttle setting. 
It is not possible to explain in detail, 


within the scope of this article, the proper 





Explaining the engine firing order and the correct positioning of the spark plug cables. 
Kinner K. Kuykendall and the author. 
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method of installing a spare magneto. 
Usually this is a job for the mechanic and 
involves the use of a timing light for 
accuracy. 

However, until the mechanic arrives, a 
spare magneto may be installed in the 
following simple manner and the engine 
may be operated at near its peak horse- 
power output: Disengage the clutch and 
stop the engine. Bar the engine over by 
hand until the magneto impulse releases 
with an audible click. If this is not done, 
the impulse spring may be loaded and it 
would be necessary to load the impulse 
spring on the spare like 
amount before its installation on the en- 
3e sure that the spare magneto is 


magneto a 


gine. 
the same type as the one being removed 
from the engine. Magnetos are assem- 
bled for right-hand or Teft-hand rotation 
and the types may be learned from the 
data plate on the magneto. Before re- 
moving the old magneto from the engine, 
hold the spare magneto near the old one 
and set the arrow in the same relative 
position. Draw a diagram or memorize 
the positions of the spark plug cables in 
the distributor cap. Carefully remove the 
old magneto and install the spare, taking 
special care not to rotate the magneto 
drive. Do not put too much torque on the 
capscrews which hold the magneto in po- 
sition, as the base is made of aluminum 
and the threads are easily pulled. If one 
or more of the capscrews become lost, be 
the 
If the new ones 


sure to install new ones of same 
length as the old ones. 
are too long, they may push through the 
base of the magneto and interfere with 
its operation. Install the spark plug ca- 
bles in the same positions as they were 


found in the old distributor cap. 


Failures Through Neglect 

Many magneto failures can be traced 
to neglect of the spark plugs or cables. 
Magnetos develop and distribute current 
During proper operation, this current is 
dissipated through the gap of the spark 
plug. If a spark plug fails to perform its 
work, the current intended for it will dis- 
sipate itself elsewhere, usually by jump- 
sparking inside the magneto, thus con 
tributing to early failure of the unit. 
Therefore, spark plugs should be replaced 
immediately when they cease to function. 
In addition to possible magneto damage, 
a spark plug which does not function 
properly causes loss of power, unbalanced 
loads on the crankshaft, oil fouling, and 
eventually may lead to more serious and 
costly engine failure and down time on 
the rig. 

There are just so many million turns 
of the bit to every drilling contract. How 
to reach the contract depth in the safest 
and most economical manner should be 
the daily concern of each employe on the 


rig. 
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Portability, dependability, and 
capacities to 830,000 Ibs. identify Lee 


C. Moore’s BIG cantilever type rotary 





drilling masts. The 129’ and 136’ 
masts will accommodate the largest 
draw works, powers, and traveling 
block equipment required for 
deep well drilling. Write for 


complete information. 
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= E are numerous specific prac- 


tice problems involved in the general 
over-all operation of a drilling rig. In 
this article emphasis will be placed on 
those problems wherein injuries to rig 
crewmen have been among the results 
of the problem. The specific practice 
problems, in this instance will, there- 
fore, be related to a drilling rig opera- 
tional practice. 

An operational practice as related to 
a drilling rig is not an easy designation 
to make or define. However, it has been 
found that through a study of accidents 
there is revealed sufficient qualifying in- 
formation from which a practical desig- 
nation can be set up. 

Use and handling of rotary tongs is 
one of the many closely related phases 
of activity that, from a practical operat- 
ing standpoint, can be looked upon as a 
practice within itself. In view of the 
close relation of these activities, plus the 
fact that only accident experiences in- 
volving rotary tongs have been used in 
determining a practice designation, it 
becomes simple to affix a practical prac- 
tice caption. This particular practice, 
therefore, will be Rotary 


Tong Practice. 


designated: 


There have been fatalities and serious 
accidents through use and handling of 
rotary tongs. These accident experiences 
have been studied, from the point of 
view as to what element of cause in- 
volved would be beneficial to others 
from a preventive training standpoint. 

The most important phase of acci- 
dent prevention training is, of course, 
derived from the elements of cause that 
contributed to past accident experiences. 
It should then be of prime importance, 
in order to prevent accidents, for every 
drilling rig operator to study and main- 
tain detailed records of what actually 
happened within all accident experiences. 
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THIS ARTICLE, first of a series on rig 
accidents and their prevention, de- 
scribes some typical accidents in 
which the human element failed 
through fatigue, carelessness, ignor- 
ance or other factors, and contributed 
directly to the accident or allowed 
equipment to deteriorate to the point 
where it was no longer adequate to 
the demands put on it. 











The development of this particular 
treatment of the Rotary Tong Practice 
was carried out with the aid of 81 acci- 
dent experiences so involved. An orig- 
inal analysis was made of 700 accident 
experiences involved with the over-all 
operations of a drilling rig. Out of this 
700, it was found that 81 were connected 
with the handling and use of rotary 
tongs. The rotary tong accidents repre- 
sent 11.5 percent of the total accidents 
analyzed. 

It is readily seen, therefore, that it is 
important that management and super- 
visory departments give attention and 
time in aiding a training program that 
will teach rig crewmen how to use and 
handle rotary tongs safely and efficiently. 

A close study of rotary tong accidents 
will reveal the importance of training 
employes to associate past related ex- 
periences with the present manner of 
use. In other words, the manner of use 
pertaining to tongs should be 
studied following any such actual acci- 


rotary 


dent experience. One manner of use, in 
this connection, would be where the 
tongs were under power stress. That is, 
they would be under power stress at the 
instant some mishap occurred, and an 
injury resulted to a crewman from the 
mishap. 


There are, of course, several phases 


By Specific Practice Problems 


Part 1. Drilling Rig Safety—Rotary Tongs 


By J. I. POWELL, Consultant 


of the rotary tong practice that are not 
directly dependent upon the mechanical 
power of the drilling rig. The act of 
latching the tongs onto a tool joint box, 
while the tool joint is stationary, is one 
such phase of the tong practice. Manipu- 
lating the tongs while they are suspended 
from the overhead equalizing cable is 
another phase of the practice. Tong re- 
pair and maintenance and rigging and 
unrigging tong assemblies are others. 

When crewmen are trained to attach 
importance to the use to which tongs are 
being put, and this in the light of what 
has happened under similar circum- 
stances, self-preservation forces tend to 
make them more alert to possible conse- 
quences. This enables them to judge for 
themselves as to what would be best to 
do at some critical moment. There are 
definitely critical moments that come 
about through the several phases of the 
tong practice. When these critical mo- 
ments are appropriately recognized, and 
in time, there will be no occasion for 
serious injuries and fatalities resulting. 


Lead and/or Backup Tongs Under 
Power Stress 


Lead tongs and backup tongs are used 
Either 
or both may have power stress applied 
through their handles by temporary rope 
jerk lines. 


separately and in combination. 


The lead tongs are, of course, fre- 
quently subjected to power stress ap- 
plied through the cable jerk line used in 
association with the automatic cathead. 
Power stress, to, is applied on the tongs 
and their jerk and safety lines through 
the application of rotary power trans- 
mitted through the drill pipe. These are 
the principal combinations of tong use 
while they are under power stress from 
either of the catheads, the rotary, or a 
combination of both. 
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For purposes of working out a differ- 
entiation between these over-all combi- 
nations of use, designations depicting 
three more specific combinations of use 


were developed. 


Breaking or Making-Up 


[hat phase of the tong practice em- 
ploying both the lead and backup tongs— 
in tightening or breaking out a tool 
joint—has certain interesting peculiari- 
ties with reference to associated accident 
experiences. The principal one is that 
no really serious accident occurred dur- 
ing the course of performing this phase 
of the practice. This statement, of course, 
has a bearing involving only the 700 
drilling rig accidents studied. This alone, 
however, taken in comparison with the 
other two phases, where power stress is 
applied to the tongs, should prove be- 
yond a doubt that this particular combi 
nation of use is the safer. 

While using both tongs to tighten the 
kelly onto a drill pipe single in mouse- 
hole, three men sustained injuries to 
their hands. Their hands were caught 
between projections extending from each 
of the tongs while tongs were moving 
in Opposing directions. 

An element often entering into this 
kind of accident is that men assume that 
the tong dies are well seated and that 
the progressive pull will be gradual 
They consequently permit their hands 
to hold the tongs during the pull. When 
the tong dies fail to hold, a quick “sweep 
through” is made by the lead tongs. 
This possibility not being previously 
recognized and anticipated has and can 
result in broken finger and thumb bones 

Crewmen, of course, should be trained 
in the right and wrong ways to take 
hold of tongs during this type of tool 
joint tightening procedure. This train- 
ing should be instituted by the drillers, 
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FIGURE 1. Sketch of the combination of carelessness and bad practices which let a tong handle 
sweep a circle around the table as both wire lines were released when one pin jolted free and the 
other was flung out by centrifugal force. 


and the individual driller should feel that 
he has a definite responsibility in this 
connection 

The failure of tong dies to hold, after 
having gripped momentarily, during the 
initial progressing of the pull of jerk 
line on lead tongs accounted for four 
additional accidents. 

The use combination of tongs in this 
phase involved both pair, and the acci- 
dents occurred during the act of break- 
ing tool joints within the pipe string. 
The slips were set in the rotary and they 
were supporting the pipe string. The 
center of the pin-end of pipe stand tool 
joints stood 40 to 44 inches above the 
rotary table. This height caused the 
lead tong handle to correspond to the 
upper pelvis and lower rib area of the 
tong handler’s body. 

It is important that tong handles al- 
ways “pull through” quickly in those 
instances where dies fail to hold under 









































FIGURE 2. Method of attaching safety line to tong handle so that the unit is stopped from revolving 
in case of pin or wire line failure on the hitch around the shank of the pin which permits quick 
change of the jerk line. 
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the stress applied. Crewmen often fail 
to anticipate this possibility and stand 
too near the tong handle during the 
pull. Fractured ribs are too often the 
consequence of this oversight. 

One of the cause factors involved 
here is the failure of the men to take 
a proper relative position to tong han- 
dles during those critical moments of 
stress. Another cause factor contribut- 
ing to this type of accident involves the 
negligent attitude toward keeping sharp 
dies in the tongs at all times. There are 
instances, of course, where sharp dies 
will pull loose from a badly worn tool 
joint. This fact alone, then, should em- 
phasize the importance of developing a 
safe position habit in relation to the tong 
handle. 

In some instances it may be neces- 
sary for a tong man to hold to the tong 
handle while jerk line stress is being 
applied. In the majority of cases, how- 
ever, it is not necessary for tong men 
to stand right up against the tong 
handle. In acts where they do expose 
themselves to this hazard of being struck 
by tong handle, they should: First, set 
their feet back away from the center of 
rotary; and, second, with their bodies 
leaning slightly forward, with arms out- 
stretched and slightly flexed, grasp the 
tong handle firmly. In the event the tong 
handles do suddenly “pull through,” 
their bodies will be pushed in the clear. 

The tripping mechanism within auto- 
matic catheads contributed to two acci- 
dents. Due to the mechanism being per- 
mitted to become badly worn before 
making repairs, such affected catheads 
could easily be actuated through unusual 
vibrations within the drawworks. A 
severe unreeling snap of the jerk line 
would often cause such a cathead to be 
actuated. 

The fact that men were not anticipat- 
ing the actuation of the catheads caught 
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FIGURE 3. Positions of the three men around the rotary when lead tong man threw slack into tong 
jerk line and safety cable and released the slack just as tong jaws slid over whirling box of pipe in 
slips. An example of lack of proper clearance, and extremely bad supervision. 


them completely off guard. The forceful 
and sudden reeling-in of the lead tong 
jerk line whipped the tong handle into 
these men’s bodies. 

Training for the prevention of this 
type of accident should stress the im- 
portance for good mechanical mainte- 
nance of all equipment. This is particu- 
larly important in equipment where the 
failure of such, in any degree, could en- 
danger the man using it or working in 
some exposed relation to it. 

The disintegration or fracture of a 
tong jaw during a period of stress re- 
sulted in a crewman being injured. The 
loose and flying piece of tong jaw hit 
him across both shins. 

This type of accident should lead to 
a closer study of all accident experiences 
where equipment failures are involved. 
Equipment manufacturers are interested 
in manufacturing equipment that is safe, 
efficient and economical. But unless they 
know the facts associated with such oc- 
casional equipment failures, they will 
not have the necessary data through 
which an improvement can be worked 
out and developed. 

The tong latch pulled off the step of 
the latch lug jaw in two separate in- 
stances while tongs were under stress 
The resulting action of the tongs, after 
being suddenly released from tension 
and a confined position, was to swing 
away from the tool joint with tremen- 
dous force. The tongs, of course, collided 
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with crewmen who were standing too 
close. 

The preventive action here again points 
to the importance ot developing a rela- 
tive position habit in relation to tongs 
under stress. Also important is the main- 
tenance action of seeing that the steps 


of the latch lug jaw are not permitted 
to become badly worn and “rounded 
off.” 

The clamps on the lead tong jerk lines 
permitted the short end of the cable 
loop to pull out on two occasions. The 
jerk line snapped on one occasion. All 
three of these mishaps occurred while 
the tongs were under stress. The lead 
tongs, in each case of the three mishaps, 
were not equipped with an additional or 
safety line. The jerk line was all that 
was being used. 

The three crewmen were injured, in 
each accident occurrence, as the tong 
handles recoiled in the opposite direction 
from that which thy were being pulled. 
As each tong handle was suddenly re- 
leased from tension, each swept back 
around the rotary table and collided 
with crewmen. 

During the initial stages of rigging 
drilling equipment on a new well loca- 
tion, the driller often assumes an atti- 
tude that certain things can be left un- 
done until later. The emphasis of his 
thinking is usually put on the saving of 
time rather than making equipment safe 
as it is rigged. 

There is, of course, more time to fin- 
ish the odds and ends of rigging after 
surface casing has been set. But from 
the standpoint of preventing human 
misery, it is of utmost importance that 
the things left undone will not aid in 
preventing an accident. 

With regard to installing safety lines 
on both the lead and backup tongs, this 
should be done as they are originally 


rigged for use. 


put under stress they should be rigged 


Jefore tongs are ever 











FIGURE 4. Lack of plus weight on counterbalance allowed free tongs to drop onto whirling 

box when tension on upper stand snapped it free. There should be sufficient over or surplus weight 

in tong balance system to insure that it will be drawn clear of pipe in rotary in case of just such 
an accident as the one cited. 
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as though they were to be immediately 
used in breaking tool joints in a new, 
10,000-foot pipe string. 

Each rotary tong handle should be 
cabled with at least two 54-inch diameter 
cables. Where straight cable loop at- 
tachments are made to tong handles, or 
the “deadmen,” at least, three U-bolt 
clamps should be used on each loop. 


Lead Tongs and Rotary 


Making the original tool joint break 
between pipe string and the pipe stand 
can sometimes be done by either one of 
two combinations involving both 
tongs or one tong and rotary. The use 
of the two-tong combination has already 
been discussed. 

The tongs 
rotary will The use 
of lead tongs as backups on the pipe 
stand, and the use of rotary to furnish 
the rotation power to make the original 


use 


combination of lead and 


now be discussed. 


break is not always a safe method. 
\{n operational mishap in which two 


men were permanently crippled will 
first be analyzed. This accident hap- 
pened while using the lead tong and 


rotary combination. This was made pos- 


sible, however, through a combination 
of other factors. 

The lead tongs being used had a han- 
dle with a stirrup-like loop forming the 
handle The vertical 


of this loop had a hole through it. This 


end. extreme end 
hole was for the insertion of a steel pin 
onto which the jerk and safety lines 
were looped and clamped. A horizontal 
hole was drilled into the main body of 
the tong handle and the end of the steel 
pin was inserted into that hole. The end 
of the pin that went into this counter- 
sunk hole was provided with a bolt hole. 
\ bolt hole drilled through 
the tong handle to correspond to the 
bolt hole in pin while it was in place. 

This 


rangement (Figure 1) made it possible 


was also 


particular design and pin ar- 
to eliminate the work of having to un- 
bolt from four to six U-bolt clamps each 
time the jerk and safety lines were re- 
moved from the tong handle. All that 
vas necessary in removing the lines was 
to remove the one bolt holding the pin 
in place. The pin could then be slipped 
out of the holes in the tong handle, and 
at the same time, out of the looped and 
clamped ends of the jerk and safety lines. 
of course, is safe if 
to the full intent of 
safe, however, 


This arrangement, 
it is used according 
its designers. It is not 
when the failings of the human element 
become too involved. 

The steel pin and the holes through 
which it was inserted into the stirrup- 
like loop of the tong handle were badly 
worn. There was little resistance offered 
by the sides of holes to prevent the pin 
from being easily vibrated or jolted out 
ot the handle when the bolt was not in 
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place. The original bolt and nut had 
been lost or misplaced. As an alterna- 
tive, a smaller bolt was dropped into 
the hole in the tong handle to hold the 
steel pin in place. This bolt was so much 
smaller than the bolt hole in the handle 
that there was no resistance offered to 
prevent it from being jolted out. There 
was no nut on it to prevent its being 
jolted out. 

The driller had made two attempts to 
break the too! joint by rotating the drill 
string against the which 
were set on the pin end of the stand of 
pipe above the rotary. On each occasion 
severe jolting action took place in the 
tong handle. On the third attempt, the 


lead tongs, 


driller reversed the rotary and allowed 
more slack in the jerk and safety lines. 
As he whirled the rotary, the pin hold- 
ing the cables to the handle, aided by 
centrifugal force, and the fact that the 
lines were slack, slipped outward. The 
bolt holding the pin in place had been 
jolted out of its hole during one of the 
previous attempts. 











The driller was unable to the 
rotation of the rotary until the whirling 
tong handle had swept a circular path 
around the rotary table. During the 
sweeping action of the tong handle, it 
collided with two of the crewmen who 
were standing within the sweeping range 
of the handle. 

From a preventive standpoint, both 
the jerk and safety line should never 
be looped around the pin. One of the 
lines should be attached to the handle 
proper (Figure 2). The other can be 
looped around the pin, providing the bolt 
holding the pin in place always has a 
nut on it. 

The other three accidents classified as 
belonging to this group were the result 
of the jerk lines being snapped in two. 
The whirling tong handle seriously in- 
jured one man, and the slashing ends of 
the jerk line injured the other two. In 
each case the additional safety line was 
not in place at the time of the accident. 

The prevention of accidents of this 
be through a 


stop 


accomplished 


tvpe can 




















me. F 




















FIGURE 5. Sketch of results when tong man latched around the middle joint of a stand and the 
tongs were carried upward by the rise of the pipe. Tong man had arm across tong handle, and was 
jerked from floor and thrown into drawworks. 
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proper training approach. It must, how- 
ever, impress upon the crewmen the 
necessity for using both the lead and 
backup tongs in combination. 


Rotating Pipe String Off Pipe Stand 

This phase of tong practice, at which 
time the lead tongs are being used as 
backups on the pipe stand, and while the 
rotary is rotating the pipe string off the 
pipe stand, is a very hazardous under- 
taking unless safely conducted. 

There is no better way to point out 
irregularities that can occur within this 
phase of the practice than by setting 
down known facts. 

A drilling crew was pulling drill pipe 
from a well, and the driller was at the 
drawworks controls. There was a pipe 
racker, a lead tong man and a backup 
tong man working on the floor adjacent 
to the rotary (Figure 3). The pipe stand 
had been pulled up within the derrick 
structure, the pipe slips set, and the 
original break made in the tool joint 
through use of both lead and backup 
tongs. Immediately after this break was 
made, the backup tongs were removed 
from the tool joint box. The rotary was 
then engaged and it began whirling the 
pipe string off the stationary pipe stand 
in the derrick. 

The lead tong man, standing on the 
side of the lead tong handle nearest the 
drawworks, began playfully pulling the 
handle back to a point where consider- 
able slack would show in the jerk and 
safety lines. He would then lean forward 
and let the handle go back in the oppo- 
site direction until the jerk and safety 
lines would again become taut. 

Eye-witnesses verified that the drille: 
was responsible for the rotary being 
rotated two or three times faster than 
it should have been at the critical mo- 











ment. They agree, too, that the driller 
was holding an unusual tension on the 
pipe stand through the spring in the 
traveling hook. 

In the same instant the tool joint pin 
came unscrewed and jumped out of the 
tool joint box, the lead tong man started 
to let the tension of the rotating torque 
pull the tong handle forward. At this 
time there was slack in both jerk and 
safety lines. The tension from the torque 
ceased, however, when the stand jumped 
from the box. There was, therefore, no 
tension to pull the hande forward (Fig- 
ure 4). The lead tong man, preparing to 
follow the tong handle back, was nat- 
urally leaning This 
opened the fulcrum closure of the tong 
sufficient 


forward. weight 


jaws, and allowed opening 
within the jaw closure to permit the jaws 
to slide over the whirling tool joint box. 

During this period, the lead tong man 
made an effort, no doubt, to get the 
tongs off the spinning box. Either his 
pull on the tong handle, which would 
lessen the diameter of the jaw closure, 
or the friction of the box, 


caused the jaws to close sufficiently to 


spinning 


set the tong die into the whirling tool 
joint box. 


Death For Two 


When the dies set, the tong handle 


surged forward with all the rotating 
speed and force possessed by the whirl- 
ing rotary. The two cables were slack, 
this terrific 
two. The 
the backup tong 


the remaining ends of the 


and, of course, impact 


snapped them in whirling 
tong handle first hit 
man, and 
broken cables still left on the tong han- 
dle then hit the pipe racker. The tong 
handle then agin hit the lead tong man. 

The result: Two deaths, and one man 


with internal injuries@sustained to the 





FIGURE 6. Position of tongs when making up. If the descending string strikes the upper tongs, that 
unit is driven downward toward or onto the lower tongs, and the contact area between the two 
represents a danger zone which should be kept free of hands or fingers. 
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extent of not likely being able ever again 
to engage in oil field work. 

It was further developed in this study 
that the man who was handling the lead 


tongs was rather light in weight—a 
small man. He had shown an aversion 
to doing any unnecessary heavy pulling 
or lifting. He had become overly con- 
cerned about the difficulty he was hav- 
ing in pulling the lead tongs down to 
an appropriate height for use. 

To overcome the need for expending 
what he thought was unnecessary en- 
ergy, he proceeded to grease thoroughly 
all friction points on the lead tong coun- 
terweight assembly. He, too, so accu- 
rately balanced the counterweight load 
against the weight of tongs, that the 
tongs could be pushed up or down by 
a mere touch. He had not considered 
the need for having the counterweight 
slightly heavier than the tongs. 

In view of these factors, it is not dif- 
ficult to understand why the lead tong 
jaws dropped over the spinning tool 
joint box. 

An analytical study of this type of 
accident should bring forcefully to the 
attention of everyone that it is possible 
to prevent accidents. To do so effec- 
tively, however, a determination must be 
made of all possible related factors in- 


volved in accident occurrences. It is 
through such that men engaged in in- 
fluencing corrective measures find the 
necessary means to make a methodical 
training procedures. 


approach through 


As an added precautionary measure, 
it is considered important that tong de- 
day tong 
users, work toward the deveopment of 
an additional safety feature for lead ro- 
A steel finger, or something 


signers, as well as present 


tary tongs. 
of similar design, could be attached to 
the topside of a jaw section. This could 
be made removable or so that it could 
be turned out of the way when not 
needed. 

Such a finger could be 


and attached that it would extend inward 


SO designed 


from jaw 


section and rest across the 
upper radial shoulder of the tool joint 
pin. This device would prevent the lead 
tong from sliding down over a spinning 
box under circumstances similar to those 
already explained. It, too, would pre- 
vent the tong from sliding down, at a 
similar critical moment, in the event the 
tong equalizing cable snapped in two. 


Latching Onto or Unlatching Tongs 
Another phase of tong practice that 
has been separately studied concerns the 
act of latching tongs onto or unlatching 
them from the drill pipe. Furthermore, 
this one phase is considered to be in- 
volved with two distinctly separate sets 
of circumstances. . 
The first set of circumstances, for ex- 
® CONTINUED ON PAGE 126 
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The MISSION “‘Super-Service”’ Slush Pump Valve, for high-pressure service . . . 
is all the name implies—a valve of extraordinary strength, efficiency, and 


durability. 


In this valve four deep cross arms give the seat extra strength. Extra- 
large file-hard striking surfaces minimize wear. Extra-long valve stem guide 
reduces ‘‘wobble,”’ resulting in long insert life. Our famous Compound 308* 
Insert gives 3 to 10 times the service of ordinary inserts . . . Mission Mfg. Co., 
Houston, Texas. Export Office: 30 Rockefeller Plaza, New York. European 
Address: London, England. 


*TRADE MARK RE U. S. PAT. OFF. 
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Abnormal Pressures and 


LOS 


| pressures and lost cit 


culation combine to form the most seri 
ous handicap to deep drilling in the Gulf 
Coast area. Many been 
offered to accecunt for 
but none seems to explain com 


theories have 


abnormal pres- 
sures, 
pletely their existence in this area. 

In presenting this new theory as to 
abnormal pressures, it is 


data are 


the source of 
realized that the 
inconclusive, and is 
quantitative in 


supporting 
qualitative rather 
However, 

this ex- 


than nature. 


the variety of data suggesting 
planation seems sufficient to justify their 
presentation. The author feels that we 
must understand the 


and the mechanics of lost cir- 


causes of abnormal 
pressures 
culation before we can evolve 
tory solution to this serious problem. 


a satisfac- 


The so-called normal fluid pressure to 
be expected at any given depth has been 
defined as a pressure equal to the hydro- 
static head of a column of salt water from 
sea level to that depth, which is equiva- 
lent to a pressure gradient of approxi- 
mately 0.465 pound per square inch per 
foot. Any 0.465 
pound per square inch per foot is con 
The upper limit of ab- 
established by the 


pressure in excess of 
sidered abnormal. 
normal pressure is 
earth pressure 
sidered by Cannon 
approximately 1.0 pound per square inch 
per foot. No fluid pressure in excess of 
radient has been encountered or is 
fact that 


con 


which is 
Sullins’ to be 


gradient, 
and 


this g 
to be expected. In view of the 
it is almost never possible to circulate 
muds weighing more than 18.0 pounds 
per gallon (0.936 pound per square inch 
that the earth 


pressure gradient is somewhat less than 


per foot), it seems likely 


1.0 pound per square inch per foot. 


Source of Abnormal Pressure 
Most presently accepted theories as to 
of abnormal pressure have 
Watts’ in his discus- 


the source 
been evaluated by 
sion of the abnormal 
1-7 zone of the Ventura Avenue field. He 
that these 
theories are not applicable, 
because they depend 


pressures in the 


most of 
at least to 


has demonstrated 


this particular case, 


upon a sequence of events in the life of 
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By PRESTON E. CHANEY 
Sun Oil Company 





THE AUTHOR PROPOSES a new theory 
to account for the existence of abnor- 
mal in hydrocarbon or 
salt-water The theory 
leads to the conclusion that, in com- 
pletely sealed reservoirs, abnormal 
pressures up to the overburdened 
pressure are more likely to occur than 
is the so-called normal pressure. The 
relationship between abnormal pres- 
sures and lost circulation during ro- 
tary drilling is discussed, and the 
mechanics of lost circulation com- 
pared to that of igneous intrusions. 
On this basis, certain apparent falla- 
cies in present practices aimed at 
regaining lost circulation are dis- 
cussed. This paper is substantially as 
presented at the meeting of the API 
Division of Production in Galveston 
in 1949. 


pressures 
reservoirs. 











the reservoir which contradict the known 
geology of the region. 

Of all these theories, 
say of the best that it was “ 
difficult to refute.” 
ment has encouraged the author in sug- 


Watts could only 
the one most 


This negative state- 


gesting a new explanation for the exist- 
ence of abnormal pressures. 

This 
particular sequence of 


theory is not based upon any 
geological events, 
and requires only two assumptions in its 
development: 
(1) That the abnormal pressure zone 
is an isolated or sealed reservoir. 
(This 


all explanations of abnormal pres- 


assumption is common to 
sure.) 
(2) That oil 
the progressive 
re-arrangement of high molecular 
(An as- 
with 


and gas are formed by 


degradation and 
weight organic materials. 
sumption not inconsistent 
present theories as to the origin of 
petroleum.) 
The only geological requirement is that 
the reservoir be completely sealed, which 
is essential to any present explanation of 


abnormal pressure, and that it be sub- 


TION 


jected to such conditions as are neces- 
sary to the formation of oil and gas for 
a considerable period after the reservoir 
has been sealed. 

It is the author’s belief that the proc- 
ess of oil formation does not stop with 
the first formation of a hydrocarbon 
molecule from the organic source mate- 
rial. It is probable that the first products 
of this process are hydrocarbons of high 
molecular weight and having a density of 
approximately 0.9 gram per cubic centi- 
meter and that these products are subse- 
“cracked” 
molecular 


quently to produce materials 
of lower 
density, with methane, 
of 0.2 to 0.3 gram per cubic centimeter 
conditions as the end 


weight and lower 


having a density 
under reservoir 
product. 

This degradation process probably 
continues until all the hydrocarbons have 
been reduced to the simplest and most 
stable molecules, or until the reservoir is 
tapped and the fluids withdrawn. As an 
indication that the latter condition exists, 
that the average 
hy drocar- 


well established 
gravity of 
bonds decreases with increasing depth in 
Also, the majority 
pressure hydrocarbon res- 
type, 


it is 
specific recovered 
the Gulf Coast area. 
of abnormal 
ervoirs are of the gas-condensate 
which means that the volume of fluids 
has increased to two or more times the 


original volume during the process of 
formation of the present fluids from the 
sedi- 


original organic compounds in the 


ments. 
reservoir, an 
result 


In a completely sealed 


increase in fluid volume can only 
because the 


substantially 


in an increase in pressure 


reservoir volume remains 
unchanged. The pressure can, and fre- 


does, increase to the point at 


fluid 


quently 
pressure is equal to the 
When this 
further 


which the 
pressure of the overburden. 
pressure has been reached, any 
increase in fluid volume will result in an 
effective volume of the 
either by lifting of the over- 
decompaction” of the _res- 
the creation of frac- 
bounding the 


increase in the 


reservoir, 


burden and 


ervoir sand, or by 


tures in the shale beds 


trap, or perhaps a combination of the 
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Keady, Willing and Able 


to handle your drop-forgings business 


Bethlehem offers a complete and highly- 
diversified drop-forgings service —one that 
starts with the making of the steel and car- 
ries through all the operations of die-sinking, 
forging, treating and inspection. 

Our closed-die forging equipment includes 
steam and board drop hammers, 1500 to 


8000 lb; mechanical presses to 2000 tons; 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 


Export Distributor: Bethlehem Steel Export Corporation 


WORLD OIL 


A 125-lb heavy-duty 
axle part recently 
forged at Bethlehem. 
Other typical Bethlehem 
drop forgings include 
parts for the automo- 
tive, electrical, and 
aviation industries; for 
oil-field equipment; for 
tractors, conveyors, 
valves, pneumatic tools, 
compressors, flexible 


couplings, etc. 






upsetters 9 in. and smaller. Because of this 
variety, Bethlehem can forge with closed dies 
innumerable different designs in weights 


ranging from 12 to 200 lb. 


We have the men, the plant, the steel, the 
machines ... plus many years of solid ex- 


perience. Try us. We'll do a good job for you. 


ETHLEHEW 


STEEL 
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two. Thus, the pressure of the over- 
burden becomes a limiting pressure for 
the reservoir fluids. 

In confirmation of the hypothesis that 
reservoir fluids are forced into the sur- 
rounding shale beds, unpublished data 
have demonstrated that the hydrocarbon 
content of shale cuttings in areas of ab- 
normal pressure on the Gulf Coast is 
consistently several times higher than 
that for shales of the same age in nearby 
normal pressure areas. 

Thus, if we accept the progressive deg- 
radation theory for the formation of 
oil and gas, a pressure equal to the effec- 
tive weight of the overburden might be 
considered a ‘‘normal” rather than an 
“abnormal” pressure in a completely 
sealed reservoir. 

It remains to account for the existence 
of abnormal pressures in salt water 
sands. Denton*® has observed that salt 
water flows are usually accompanied by 
gas. This statement leads to the conclu- 
sion that abnormal pressure salt water 
sands are, or at least have been, in con- 
tact with an abnormal pressure gas or 
oil reservoir, and that the hydrocarbon 
reservoir is the source of abnormal pres- 
sure in the salt water sand. 


Lost Circulation 

If the above conclusions be accepted, 
lost circulation during the drilling of 
abnormal pressure zones is to be ex- 
pected. Most abnormal pressure reser- 
voirs on the Gulf Coast are found in 
areas where severe block faulting has 
occurred. Under such conditions, the 
“effective” overburden pressure is likely 
to be much less than the normal earth 
pressure gradient. Since the sediments 
do not behave as true fluids, severe fault- 
ing is likely to develop local arches 
capable of supporting a portion of the 
overburden, This may explain the em- 
pirical observation that lost circulation 
is likely to occur whenever the hydro- 
static pressure gradient of the mud col- 
umn exceeds 0.8 pounds per square inch 
per foot. In fact, “lost circulation” may 
have occurred within the reservoir be- 
fore drilling was begun. That is, the res- 
ervoir pressure may have reached the 
effective overburden pressure and caused 
loss of reservoir fluids to the surround- 
ing, normally impermeable sediments. 

In drilling such reservoirs, it is neces- 
sary to maintain a mud weight suffi- 
ciently high to prevent flow of formation 
fluids into the well bore, under static 
conditions, This may mean that the hy- 
drostatic pressure of the mud column 
must be as great as the overburden pres- 
sure. In addition to the static pressure 
of the mud column, a circulating pressure 
differential usually of the order of 500 
pounds per square inch is required to 
maintain circulation of the drilling fluid 
in the annulus between the drill pipe and 
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the bore hole. This additional pressure, 
in excess of the effective overburden 
pressure, subjects the walls of the bore 
hole to tensile stress. 

Elastic theory teaches that the maxi- 
mum pressure that can be retained in a 
cylinder of infinite wall thickness is equal 
to the tensile strength of the material 
of which the vessel is constructed. The 
tensile strength of unconsolidated sedi- 
ments seldom exceed 500 pounds per 
square inch, and is probably less in most 
cases. Therefore, the combination of a 
mud column having a hydrostatic pres- 
sure equal to the overburden pressure, 
plus the normal circulating pressure dif- 
ferential is almost certain to cause for- 
mation failure and lost circulation. 


Mechanics of Lost Circulation 

Lost circulation frequently occurs in 
cavernous limestones or in gravel beds 
at relatively shallow depths and under 
normal pressure conditions. In this type 
of lost circulation the mud will flow into 
the cavities at any pressure in excess of 
the formation fluid pressure without dis- 
turbing the reservoir rock. This type of 
lost circulation is prevalent in the cap 
rock of piercement-type salt domes. Lost 
circulation under these conditions is es- 
sentially a filtration problem which can 
be corrected if the large pore spaces can 
be plugged. 

However, the lost circulation which 
accompanies abnormal pressures differs 
in mechanism from the above. In this 
case, mud fluid is not lost by filtration 
into large pore spaces in the reservoir 
rock. Byck* has demonstrated that the 
loss of whole mud can take place “only 
through formations in which the pore 
sizes are so large as to cause the concept 
of permeability to lose its generally ac- 
cepted meaning.” Byck was unable to 
produce whole mud loss into a core hav- 
ing a permeability of 14,600 millidarcys. 
Lost circulation of the type under con- 
sideration occurs only when the mud 
weight is approaching the weight of the 
overburden (15 to 18 pounds per gallon). 
Loss of circulation in this case results 
from tensile failure of the sediments 
along lines of weakness rather than from 
through formations in which the pore 
mud filtration into existing pore spaces. 
That formation failure does occur is 
evidenced by the conditions under which 
circulation is lost. The usual condition 
is a sudden and complete loss of returns. 
This may occur while drilling, circulat- 
ing, or, in at least one case known 
to the author, while out of the hole to 
run an electrical survey. Partial loss of 
returns, which is common in the case of 
mud loss by filtration, is a rare occur- 
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rence under abnormal pressure condi- 
tions. 

The mechanics of lost circulation of 
this type is probably most closely dupli- 








cated in nature by igneous intrusions, 
In both cases, the formation fails under 
extreme pressure, the only difference 
being the source of the pressure. 

Since high pressure lost circulation is 
a problem ot formation failure rather 
than of filtration, it seems reasonable to 
expect, as suggested by Cannon and 
Sullins,’? that the use of fibrous materials 
intended to plaster upon and block large 
pore spaces in an effort to restore circu- 
lation is not likely to succeed. 


Corrective Measures 


Many of our past procedures intended 


to restore circulation have been based” 
upon the assumption that fluid loss oc-~ 
curred to a highly porous formation,” 


Such procedures cannot be expected to 
succeed in those cases where formation 
failure occurs and the fluid is forced into 
fractures created in shale beds or mod- 
erately permeable sands by such fail- 
ure. Under these conditions, the frae- 
ture can enlarge to accept any size mate- 
rial capable of being circulated. 

Any successful procedure for restoring 
circulation under these conditions must 


either increase the tensile strength of / 


the sediments or reduce the pressure 
imposed on the well bore. 

Cementing is the only present pro- 
cedure which might conceivably increase 
the strength of the well bore. Even in 
this case, the improvement is doubtful 
in view of the fact that the strength of 
the bond between the cement and the 
formation is not likely to be as great as 
the strength of the original formation. 

In several cases it has been observed 
that after a period of eight to twelve 
hours of quiescence, full returns may be 
obtained where no returns could be ob- 
tained previously. It is quite possible that 
the time lapse required to carry out 
many of our procedures for regaining 
circulation is more beneficial than the 
actual procedure employed. 

Since no method for increasing the 
tensile strength of the entire uncased 
portion of the bore hole is presently 
available, lost circulation is best attacked 
by reducing the pressure imposed upon 
the well bore to a minimum. 

The total pressure imposed upon the 
bore hole consists of the sum of the hy- 
drostatic head of the mud column, the 
normal circulating pressure drop in the 
annulus, and any unusual or peak pres- 
sures such as might be caused by a balled 
up bit, by rapid lowering of the drill 
pipe, or by sharp pulsations in pump 
pressure due to faulty operation or lack 
of damping. The minimum hydrostatic 
head of the mud column is fixed by the 
formation pressures encountered and 
cannot be reduced without danger of a 
blowout. Hence, the effort to prevent 
loss of circulation must be directed to- 
ward minimizing the difference between 
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this hydrostatic head and the peak cir 
culating pressure. 

The circulating pressure differential in 
the annulus may be reduced by lowering 
the gel strength and viscosity of the mud 
or by reducing the rate of circulation 
The magnitude of this pressure drop in 
terms of equivalent increase in mud 
weight is considerable. For example, an 
increase of one pound per gallon in mud 
weight will increase the hydrostatic head 
at 10,000 feet only 520 pounds per square 
inch. Under norma! circulating condi- 
tions at this depth the pressure drop in 
the annulus is probably 300 to 500 pounds 
per square inch, or the equivalent of 0.6 
to 1.0 pound per gallon of mud weight. 
Thus, reduction of circulation rate and 
careful control of the gel rate and vis- 
cosity are as important as careful adjust- 
ment of mud weight in preventing or 
regaining lost circulation. 

The loading upon the bore hole pro- 
duced by peak pump pressures probably 
deserves more consideration than it 
usually receives. The inertia of the mud 
column in the annulus is so great that 
any pressure suddenly applied cannot 
produce instantaneous acceleration of 
the mud column, Therefore, the walls of 
the bore hole will be momentarily sub- 
jected to the entire pressure peak, in ad- 
dition to the steady state pressure differ- 
ential. Therefore, it is imperative to 
break circulation slowly where condi- 
tions condusive to lost returns exist. 
Also, the slush pumps should be kept in 
good repair so as to avoid any unneces- 
sary pressure pulsations, and the use of 
effective pulsation dampening devices 
may be advantageous in maintaining a 
uniform pressure on the well bore. 

Rubber casing protectors have also 
caused or contributed to lost circulation. 
The protectors now available to the in- 
dustry will swell when exposed to high 
pressure gas or salt water. After swell- 
ing, the protectors are free to move on 
the drill pipe and in several cases have 
been known to accumulate so as to form 
a packer in the annulus between drill 
pipe and casing, This exposes the forma- 
tion to the full pump pressure in addi- 
tion to the hydrostatic head of the mud 
column and is almost certain to cause 
lost circulation if the mud weight ex 
ceeds 14 pounds per gallon. 


Conclusions 


A theory is proposed to account for 
the existence of abnormal pressures on 
the basis of the increase in volume oc- 
curring upon the conversion of high 
molecular weight organic materials to 
the lighter hydrocarbons. This volume 
increase is shown to be more than sufti- 
cient to produce a pressure equal to the 
overburden pressure in sealed reservoirs. 

Lost circulation under abnormal pres- 
sure conditions is believed to result from 
tensile failure of the formation and is 
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Safety Training 

® CONTINUED FROM PAGE 120 
ample, should comprise the act of latch- 
ing the tongs onto a string of drill pipe 
while such pipe is in an upward motion. 
In addition, this particular category 
should include the acts of latching tongs 
onto or unlatching-them from drill pipe 
while such pipe is undergoing any kind 
of motion under power or weight force— 
upward, downward, or rotating. 

Most of such acts as might be en- 
gaged in under these circumstances are, 
of course, looked upon as dangerous, and 
often prove themselves so. In studying 
the human element involved practices 
where accidents do occur, the particular 
acts that contribute must be considered 
a part of the practice. It is by such a 
method that sufficient emphasis is built 
up to discourage unsafe thinking habits 
and the resulting unsafe act. 

A lead tong man who was possibly 
tired, or a little on the lazy side, had 
his arm across the topside handle of the 
tong. His arm was beneath the tong 
hanger, and all of his weight the coun- 
terweight would allow was resting on 
the suspended tongs. 

The remaining thousand feet or so of 
drill pipe was being hoisted out of the 
well at a fast clip. The lead tong man, 
without looking up to see if the bottom 
single of the stand was coming out, 
latched the tongs around the moving 
pipe without altering his draped posture. 
The driller at that moment was looking 
up into the derrick structure. 

The tong man put his tongs on the 
middle single of the pipe stand, and 
when the fast-moving tool joint ran into 
the tongs, the tongs started upward with 
the movement of the tool joint. The 
man was also picked up bodily by the 
tong handle. During the following in- 
stant when the jerk and safety lines went 
taut, with a snap, against the handle of 


independent of the permeability. Hence, 
the use of fibrous plastering materials in 
an effort to regain circulation is not 
likely to succeed. 

The most promising approach to the 
problem of lost circulation at present is 
through careful control of all sources of 
pressure loading upon the bore hole, and 
reduction of the combined effect of all 
pressures to the minimum consistent 
with safety. 
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the then elevated tongs there was a ter- 
rific whip of the handle. The man on 
the handle was thereby thrown force- 
fully into the drawworks (Figure 5). He 
died of internal injuries. 

A driller who had been trained to 
recognize and correct irregularities in 
crew performance would have _ taken 
note of such an inclination toward laxity 
and indifference displayed in previous 
acts by this man. He would then have 
corrected the situation before this man 
met his death. 

The second set of circumstances stud- 
ied in connection with that phase of 
tong practice where the act involves 
latching the tongs onto and unlatching 
them from drill pipe, are as follows: 
The tongs are being put on or taken 
off from the drill pipe while it is station- 
ary and entirely independent of power 
source. 

The group of accident experiences as- 
sociated with this category comprise 33 
percent of the total rotary tong accidents 
studied. Their severity does not, how- 
ever, compare with those already de- 
scribed. There were some fractured fin- 
gers and thumb bones. For thé most 
part, the injuries could be described as 
bruises and lacerations. 

It was found that the most severe ac- 
cidents occurred during the act of latch- 
ing the tongs around the extended tool 
joint box of the drill string set in rotary. 
The tong men would have their hands 
so placed that in those instances where 
the pipe stabber failed to stab the pipe 
moving downward, 


stand, the stand 


would push the tongs together and 
catch a hand or finger between them 
(Figure 6). There is the hazard here, 
too, of having the tongs come down on 
a kneecap or lacerate the skin down 


across the shinbone. 


Other Hazardous Phases of Tong 
Practice 
The only four remaining phases of the 
tong practice studied, and within which 
there were accident experiences, are as 
follows: 
(1) Manipulating 
pended 
(2) Tong repair and maintenance 
(3) Rigging and unrigging tong as- 
sembly 
(4) Miscellaneous tong practice acts. 
The accident experiences associated 
with this combined group represent 34 
percent of the total tong accidents an- 
alyzed. The severity of these accidents 


tongs while sus- 


were not, however, in that same propor- 
tion. There was the loss of one arm be- 
tween wrist and elbow, and the ampu- 
tation of one finger. In addition there 
were five bone fractures and two _re- 
coverable eye injuries. The remainder 
of the injuries were more or less minor 


in nature. 
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Offshore Exploration by 


Core Drilling 


By J. L. CHASE, Geologist and Engineer 


‘. 
ee for offshore oil 
fields has been carried on principally by 
the use of seismograph, although the 
eravity meter and flying magnetometer 
have also been extensively employed. 

Certain areas along the coast found 
by geophysical surveys warrant further 
ceological study, and this may be ac- 
complished by coring methods. These 
are capable of rock recovery at depths 
exceeding 100 feet beneath the sand or 
mud which usually covers the sea bot- 
mm. Cores can be recovered from any 
type of formation found beneath this 
covering. 

lo be able to perform such an opera- 
tion immediately rules out most or all 
of the coring devices which so far have 
been employed by oceanographic survey 
expeditions. 

From the standpoint of oil explora- 
tion the sand or mud covering on the 
sea floor is not likely to be of value 

vorking out the presence of oil traps 
ir structures. Coring tools which can 
reach below this covering will furnish 
stratigraphic and structural data neces- 
sary for intelligent oil prospecting. 

The entire field of coring operations 
at sea is in its infancy. It is desirable 
to summarize past experience and with 
the new ideas resulting therefrom to 
devise a working tool capable of secur 
ig the desired geological knowledge 
rom beneath the sea. 
\t present, several types of coring 
tools designed for taking cores from the 
ocean bottom are not capable of pene- 
trating beneath any existing bottom 
cover. With certain modifications this 
handicap could be overcome and _ they 
would then offer possibilities for use in 
geological investigation. In those rare 
cases where bottom cover is thin or 
Wanting, it is possible to secure a shallow 
core without modifying the existing tools. 

he gravity coring instruments,’ the 
piston core sampler,’ jet types,* and 
many others,’ do not at present, so far 
is can be ascertained, fulfill the require- 
ments of a successful all around geologi 
cal tool. 


April, 1950 » WORLD OII 


t 





CERTAIN AREAS OFF SHORE, found by 
geophysical surveys, warrant further 
geological study. In such cases, core 
drilling is desirable. Methods used 
need to be capable of recovering 
cores at depths exceeding 100 feet 
beneath the sand or mud usually 
covering the sea bottom. Coring tools 
which can reach below this covering 
will furnish stratigraphic and struc- 
tural data necessary for intelligent 
oil prospecting. 











For deep water operation (more than 
500 feet) no tool currently used appears 
capable of drilling a hole into the sea 
floor before coring. 

This writer believes that rotary drilling 
and coring methods would best meet 
offshore oil exploration needs, where 
water depth permits their use, as cores 
can be taken in any type of formation 
encountered simply by a change in type 
of core head 

Any type of drilling operation con- 
ducted on the open sea will necessarily 
involve more hazards to men and equip- 
ment than similar operations on land; 
and until considerable experience has 
been obtained by trial methods, no stand- 
ard form of technique can be outlined 
at this time. 

Many oil companies are conducting 
coring operations at sea, but no infor- 
mation has been made public regarding 
the methods in use nor results obtained. 

Following considerable experience in 
coring work at sea, I wish to present a 
technique to be followed in_ offshore 
coring. 

A steady platform, such as could be 
obtained by driven piles, makes an ideal 
condition for drilling and coring opera- 
tions. 

Those familiar with lakes and rivers 
frequently suggest a hole for drilling 
purposes be cut in the center of a boat 
in order to reduce movement. This pro- 


cedure would be very hazardous at sea 


both to men working pipe and to the 
boat. It should be remembered that 
tides frequently have a rise and fall of 
six feet or more and multiple coring 
operations can seldom, if ever, be com- 
pleted within a partial tidal movement. 
Added to this tidal movement is the 
effect of waves and surge at sea. It is 
considered safer to work from the stern 
or side of a ship, which limits danger 
to men and ship on one side, instead of 
four as with a cut hole, and in an 
emergency the ship can pull clear. 

There are other ways in which work 
can be conducted from a ship, but be- 
cause of special equipment needed costs 
would be high. For example, a constant 
load winch could be used to hold a uni- 
form weight on the bit, while the ship 
was being tossed about. A_ hydraulic 
coupling, electric dynamometer or com- 
pressed air would be needed to elimi- 
nate vertical movement. Provision would 
also have to be made to absorb hort- 
zontal movement of at least two or three 
feet. By proper placing of the ship it 
is generally possible to keep the hori- 
zontal movement confined to some rea- 
sonably definite direction. Horns extend- 
ing from the ship with tracks and hold- 
downs could carry a small rotary table 
which would be connected to a drive 
motor by means of a very long-splined 
shaft. Under such drilling conditions all 
work is dependent upon sea activity. 

Two methods of drilling and coring 
to 200 feet or more, which are inde- 
pendent of any ship movement, will be 
described; namely, rotary and hydraulic- 
cable tool. The latter method is useful in 
areas remote from oil field supply estab- 
lishments. 

So far as is known, rotary coring has 
not been successfully done from a sur- 
face boat on the open sea. Hydraulic 
cable tools have been used in shallow 
water, without casing support, and under 


such conditions they were not ideal. 


Rotary Method 
It is assumed the reader is acquainted 


with rotary drilling and coring machin- 
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ery, so only adaptations of equipment for 
work at sea will be considered. 

Casing must be used whenever the 
same hole is to be re-entered or a mud 
circulating system used; therefore, 
methods of utilizing the casing as a 
miniature drilling platform have been 
investigated. 

The depth of water in which drilling 
can be conducted is limited to the cal- 
culated unsupported pipe length which 
can support a specific top load. For the 
purpose of this proposal a top load of 
4000 pounds was selected and the re- 
sults from calculations are given in Table 
1. It is assumed that the casing would 
be vertical while under load, or very 
nearly so, 

A horizontal movement of several feet 
at the top of the casing would not greatly 
interfere with drilling operations; but 
that would affect the column loading 
To restrict such movement three 01 
more anchor lines, with heavy anchors, 
should be placed symmetrically around 
the casing and secured, with tight 
hitches, around cleats welded near top 
of casing making sure that casing is not 
pulled out of vertical in tightening these 
lines. 

Mud Suggestions 

Regardless of the fact that it requires 
more chemical treatment to prepare a 
drilling mud from sea water than from 
fresh water, the cost per barrel of mud 
for sea work will be less and operating 
conditions simplified than if fresh water 
was transported to the work site. 

An all-starch mud can be employed 
but it is better and cheaper to use a 
clay base with starch and possibly soda 
ash or caustic added. 

The sea water should be pilot tested 
with tentative chemicals until the proper 


kind and amount of such chemicals have 


been found which will yield suitable 


drilling mud. 

Considerable difference is found be- 
tween the treatment of water from the 
Gulf Coast area and the Pacific Ocean 
and even various places along a coast 
line may require different proportions 


of materials. 


Landing Casing 

To land casing, a circulating head is 
placed on the selected site, and it is 
jetted and spudded into the bottom sedi- 
ments until a firm fix is established (40 
feet in sand). A half collar is used on 
the bottom end of the casing to cut 
clearance and if the bottom-is hard clay 
a toothed shoe might have to be em- 
ployed to secure proper penetration. 

Generally, sea water is used for cir- 
culating fluid until casing is nearly to 
the required depth; at which point a 
special material is mixed into the sea 
water to provide a mud capable of se- 
curing a good seal around the pipe. Ben- 
tonite drilling clay has on occasion been 
used to help pack around the pipe, as 
it does not remain wholly suspended in 
sea water and hence aids in securing 
a_packoff. 

The depth of penetration into the bot- 
tom must be sufficient to obtain a good 
mud seal as well as a firm fix. This depth 
of casing seat will vary in different areas 
and must be found by trial; but it is 
easy to judge when casing becomes 
firmly embedded while at the same time 
remaining vertical or very nearly so. 
The point of firm fix, rather than the 
ocean bottom, is the point of measure- 
ment of unsupported casing. Depending 
upon type of bottom, this point may 
be at or several feet below the ocean 


TABLE 1 


Analysis Based on Elastic Stability of Free Standing Column at Height ‘L."’ 


ASSUMED: 1. Rigid 


Coupling. 2. Load 4000 pounds at top plus casing weight. 8. Anchor lines effective only to offset 
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floor and must be estimated for each 
setting. 

In all cases pipe must be pulled or 
cut off at ocean bottom upon comple- 
tion of the work, due to navigational 
hazards. 

The height of the casing top above the 
water depends upon two factors, tide 
height and wave height. Boom height 
above casing top will vary as these fac- 
tors vary. The casing top should be 
adjusted for length of time of operation. 


The Ship 

The heavy type of ship is preferred 
for coring work and may be 80 feet or 
longer, with a wide beam for stability 
and carrying a long, heavy, well-guyed 
boom. A ship as small as 40 feet in 
length can be employed, if no larger 
ones are available, and that length was 
used in making Figure 2. 

The ltting boom must be heavy and 
well guved at its outer end against side 
motion. It should stand at an angle of 
35 to 45 degrees with the water line. The 
outer end should extend over the stern 
at least two or three feet when in its 
raised position. It is generally left in 
this position throughout operations and 
should be equipped with a steel safety 
line, to the mast, to prevent the outer 
part falling to head level if any of the 
lines should break. The limiting height 
above water the boom may be carried 
depends upon the stability of the ship 
agaist side tilt (heel). The greatest 
stability is in the fore and aft direction, 
least athwart-ship. 

A hinged platform, about two feet 
wide, extends over the ship’s stern. It 
may be placed on either side of a large 
ship and is necessary to protect the ship 
during the handling of pipe, ete. It aids 
the men in keeping clear. No rail is used 
as it might trap a man. 


Anchors Required 

The ship requires a minimum of three 
anchors and sometimes four are needed. 
If casing is to be stabilized, which is 
a “must” except in very shallow water, 
then three or four additional anchors are 
required. All anchors should be heavy, 
have a suitable length of chain on each 
and a good length of rope scope pro- 
vided for each one. It is expedient to 
have more than one anchor winch avail- 
able; but snatch blocks may be so 
placed as to make all anchor lines lead 
to one winch. 

In anchoring the ship one anchor is 
always dropped ahead. Oftentimes the 
current or wind may be utilized in place 
of one of the side anchors by setting 
the ship at an angle to either of them, 
in which case only one instead of two 
side anchors would be required. Three 
anchors are frequently needed, one 
ahead and one on each side of ship, 
with 200 to 300 feet of scope from each 
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Otraight-from-the-shoulder-facts 


every oilman should know about 


DRILL COLLARS 
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“& ~~~ A Drill Collar is one of the most deceptive of all drilling tools. It 
looks so simple—just a hollow bar of steel. But a good Drill Collar contains 
more “hidden” qualities ... more years of “know how”, . . more testing, check- 
ing and rechecking than probably any other drilling tool—certainly far more 


than most oil men realize! 


Because of its apparent simplicity, many rule-of-thumb methods 
of judging Drill Collars have sprung up over the years—misunderstandings that 
cost the industry thousands of dollars in unnecessary losses every year. In a 
sincere effort to clear up some of these inaccuracies, Baash-Ross Tool Com- 
pany—one of the largest and most experienced producers of quality Drill 
Collars—herewith summarizes some of the most important facts every oil 


man should know about Drill Collars... 
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be used in a Drill Collar, chemical 
specifications alone are not 
enough! 

For example, simply to specify 
that a Drill Collar should be made of 
4142 alloy steel—or any other AISI 
specification steel—permits far too 
great a variance of alloys to obtain 
uniformity of the required physical 
properties in the finished product. 

Alloys that produce uniform prop- 
erties when used in small cross-sections 
produce entirely different sub-surface 
Properties when used in a thick-walled 
Product such as a Drill Collar. There- 
fore, the steel used in Drill Collars 
should be selected by the ‘hardening 
characteristics’ as well as by chemical 
specification. 

Baash-Ross does this by checking 
the “End Quench Hardenability’’ index 
of each individual heat of specified 
steel to determine exact hardening 
characteristics. Then, based on this test, 
each heat of steel is separately classi- 
fied as to the size of product cross 
section that particular steel is to be 
made into to secure the desired uniform 
physical properties in the finished 
Product. 

Thus, by preselecting the steel for 
each Drill Collar by its individual harden- 
ability characteristics—not by general- 
ized chemical specifications—Baash-Ross 
assures each Drill Collar having the cor- 
rect sub-surface as well as surface prop- 
erties in the steel. 
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the Drill Collar is to be of press 
forged steel is not enough! 


Although forged steel is denser 
than rolled steel, the really important 
thing is how the forging is processed— 
the way it is heat-treated to develop 
the forging to its best physical prop- 
erties. 


Through years of experience, 
Baash-Ross has learned that these 
processing steps are quite critical and 
must be accurately controlled to pro- 
duce a Drill Collar free of structural 
defects and residual stresses. First, the 
forged bar is normalized and tempered 
over its entire length in one operation 
to produce a homogeneous structure 
and stress-free physical properties. 

After the bar has been machined 
to the specified outside and inside di- 
mensions, each end of the Drill Collar 
is again treated by an oil quench and 
tempering operations to produce the 
required uniform physical properties 
necessary for the threaded end zones. 


Thus, a forged Drill Collar is pro- 
duced that is free from residual stress to 
assure sustained straightness—with high 
impact values fo resist shock loading— 
and with the end zones of such uniform 
physical qualities as to permit repeated 
recutting of the threaded ends without 
reduction of original joint strength! 
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Thi rd specifying the size 


and type of joint desired on the 
Drill Collar is not enough! 

Almost any machine shop can cut 
joints that will reflect proper gage 
standoff and will thread together, but 
the important thing is whether the joint 
is machined to obtain its full designed 
efficiency. Joints that are not produced 
with accurate thread form, lead and 
taper will permit wobble and cause 
failure. Furthermore, joint alignment 
in Drill Collars is particularly important 
because the rigidity of these members 
concentrates misalignment stresses on 
the pin portions and is the most com- 
mon cause of joint failure in Drill Col- 
lars. 

















Baash-Ross assures accurate thread 
form, lead and taper in every joint by 
a prescribed method of checking and 
gaging that goes far beyond standard 
gaging standoff tests. Then the alignment 
of every joint is precisely checked with 
a Baash-Ross Alignoscope* to assure its 
not varying by more than 1/10 of 1% of 
theoretically perfect with respect to the 
longitudinal axis of the Drill Collar— 
virtually perfect alignment! 


















*For descriptive details see page 463 of 
your 1950 Baash-Ross Composite Cata- 
log. 








These, too, are im 
Specification features! 
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anchor to ship; but the length of scope 
depends upon type or weight of anchors 
and type of bottom as well as the depth 
of the water. 

Anchor lines should lie at a low angle 
with the sea bottom so a good strong 
pull can be exerted without dragging 
them. The usual scope is five or six 
times the depth of water, but in fair 
weather less than this amount will 
suffice. 

When surge becomes bothersome a 
fourth anchor can be put astern. With 
a tight hitch on all four anchor lines a 
ship can be kept reasonably free from 
horizontal movement; however, during 
periods of severe surge no work can be 
done. 

Anchor weights may be reduced by 
the use of patented types. Navy type 
lacks holding power and should not be 
employed. 

A small motor boat, or row boat, is 


necessary to carry anchors into position.’ 


Mud-Boat 


A small flat bottom barge should be 
rigged up as a mud-boat, which can 
be towed where needed; and it should 
be as large as can be easily handled. 
It is generally necessary to employ two 
anchors from the mud-boat, with a 
third line leading to the ship. 

In addition to serving as a mud sump 
it would carry the mud pumps, shaker 
screen, sacked mud, extra drill pipe and 
casing. Baffle plates fore and aft and 
athwart-ship are required to prevent 
mud movement from turning the barge 
upside down. The load should be kept 
low for stability. 

Two or more mud pits are desirable 
to permit occasional cleaning without 
stopping operations. Mud returns from 
the casing flow directly to the shaker 
screen and thence into the mud-boat. 

In some cases it might be preferable 
to install pumps, etc., on the ship since 
the volume of mud for some types of 
coring is small. 

The size of pumps will depend upon 
the size of casing set, as well as depth 
desired to sink hole. 

Centrifugal pumps of the high pres 
sure type are suitable for depth to 175 
feet; providing casing is not so large 
as to lower fluid velocity outside of 
the drill pipe to a point where it will 
not lift the cuttings to the surface. 

Piston pumps are more suitable for 
depths below 100 feet and are necessary 
if fluid velocity is to be kept normal at 
greater depths, especially when small 
size drill pipe is in use, and particularly 
when used inside large casing. Fluid 
velocity is important and must be con- 
sidered in each drill pipe-casing com- 
bination. 

In handling mud with a centrifugal 
pump it is advisable to keep a small 
stream (one-fourth inch) of water enter- 
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FIGURE 1 


ing the pump near the hub of the im- 
peller in order to keep blades clean of 
packed mud. This also aids in prevent- 
ing packing leaks. 

Water used as a circulating fluid will 
give trouble in drilling sands at or 
before 70 feet of hole can be made 


Casing Fittings 

For rotary work, where the top of the 
casing is to be used as a drilling plat- 
form, two assemblies are made up ready 
to be placed in position when needed. 
The first unit, Figure 1, consists of a 
tee, below which is an adaptor or flange 
for attachment to the top of the casing. 
The side opening of the tee has a nipple 
in it with a half union on the end which 
connects to the rubber mud return line 
from the mud-boat. 

Welded above or below the tee are 
four or five heavy cleats for making fast 
the stabilizing anchor lines and at the 
top there are four arms to support the 
second unit. The over-all length of Unit 
1 is assumed to be four feet, but its 





length can vary to suit any given type 


of operation. 

The second unit (Figure 2) is a 13%- 
foot tubular derrick having a floor upon 
which is fastened an air hoist with the 
necessary wire lines and blocks. 

In the hole at the center of the der- 
rick floor a short piece of casing, which 
makes an easy fit into top of Unit 1, 
is welded and adequately braced. This 
pipe extends about one foot below the 
derrick and is placed there to prevent 
lateral shift of derrick prior to a tie 
down to the supporting arms on Unit 1. 

In drilling operations the derrick 
(Unit 2) is placed in position after the 
drill pipe has been run in hole by 


means of the ship’s boom. 


Rotary Table 

Instead of a rotary table, air-operated 
tubing tongs are proposed, though they 
do not attain the revolutions per minute 
commonly employed for drilling. Air, 
hydraulic or electrical devices can be 
designed later, or if kelly operation is 
considered, a small rotary table and 
transmission driven by a small air-cooled 
motor can be employed. 

Advantages of air tongs over a rotary 
table are that they require no kelly; 
save time when a joint is added; make 
up or break out the pipe; and can be 
easily loaded back onto the ship to 
lighten the total load the casing has 
to support part of the time. The latter 
is advantageous if 4%-inch drill pipe is 
used in the larger casings. 

The dead load on top of the casing at 
any one time is estimated not to exceed 
4000 pounds and all computations have 
been based on such a load with a mini- 
mum safety factor of two for the sup- 
porting casing. Due to possible lack in 
verticality of the casing, excess loading 
should be avoided. 

Individual weights making up the 
total load on top of the casing should 
be kept within the following limits: drill 
pipe and tools, 2000 pounds; derrick, ait 
winch, and fittings, 1500 pounds; and 
tubing tongs, 500 pounds. These weights 
can be reduced and an example will be 


viven later. 


Motive Power 
Air compressors of suitable capacity 
are essential to the proper operation of 
the air hoist and tubing tongs in rotary 
drilling. One 210 cubic feet per minute 
compressor or two 105 cubic feet pet 
minute compressors are ample and 


should be placed aboard the ship. 


Operation 
In the following outline, 27g- to 4% 
inch drill pipe may be used to a depth 
of 200 feet with 414; and 300 feet with 
27%, measured from derrick floor. Other 
combinations may be employed to reach 
greater depths. 


The casing would be jetted and 
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spudded to a stable depth into bottom 
sediments from the ship, being careful 
to have it as vertical as possible when 
finally seated. 

After the jetting head is removy ed, the 
height above water is adjusted with 
short nipples. The proper height depends 
on the stage of the tide, how long the 
setup is to remain in place, and the 
height of the ship’s boom above water. 

Unit 1 is lowered into place by the 
ship’s boom and bolted home. The mud 
return hose is then connected to the 
mud boat, or delayed until anchor lines 
are secured, as the mud-boat may not 
be positioned until casing is anchored. 

Stabilizing anchors for the top of the 
casing should be carried out adequate 
distances and dropped into position, after 
which their lines are led to the cleats 
on Unit 1, where all slack, plus a slight 
strain, is placed on all three of them 
and they are made fast. Caution should 
be exercised in tightening the stabilizing 
lines, as the casing could be pulled out 
of plumb by too much strain on any one 
line. 

Drill pipe is run into the hole by 
means of the boom on the ship. It is not 
necessary to handle drill pipe by ele- 
vators atached at the top of the pipe, 
as is done on land, because longer stands 
can be pulled if rope straps are employed 
in place of elevators and placed around 
the pipe at any point above the half-way 
position of the stand. The upper end of 
any stand of pipe would be much higher 
in the air than the high end of the boom 
when raised to the limit of the lifting 
tackle. A small rope should be looped 
around the lower end of each stand to 
guide and stabilize it. A rope strap con- 


sists of a piece of small rope 6 to 8 feet 
long with the ends spliced together. 

In use, the loop is doubled and started 
around the pipe with the middle portion. 
The ends are alternately crossed as the 
wrapping progresses to the finish, at 
which point one end is placed through 
the other and the lifting hook attached. 
The lifting hook should have a safety 
catch on it. In putting on a strap the 
wrapping is done in the direction of 
pull. In order to get a good grip on 
small pipe with a rope strap it is neces- 
sary to keep the diameter of the rope 
used as small as possible. A safety fac- 
tor of 2 for the rope will suffice. 

In place of slips to hold the pipe, a 
24- or 36-inch stilson wrench may be 
used to hold three-inch drill pipe to a 
depth of at least 175 feet when going 
in or out of hole. This is a crude method, 
but very fast and can be handled easily 
by one man. Pipe forks are frequently 
used instead of slips, but they will hold 
only at a coupling, whereas a wrench 
can be made to hold at any point on 
the pipe by raising hard on the handle, 
giving a jam action. 

After drill pipe is on bottom and the 
length adjusted so that 6 to 10 feet pro- 
trude from upper end of the casing, the 
hoisting line is cast off and the derrick 
(Unit 2) picked up by ship’s boom and 
placed in position and properly secured 
to Unit 1. 

The swivel is attached to the top of 
the drill pipe and the drill string picked 
up off bottom with the air winch. Then 
the mud lines are checked and the mud 
pump started. 

Air tongs are now transferred from 
the ship to a hanging line in the derrick, 
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and after being latched to the drill pipe, 


making hole can begin. 

It is necessary to keep mud circula- 
tion at a low rate while approaching and 
passing the main casing seat. Depending 
upon the type of bottom, it may be 
necessary to keep the mud pump muffled 
from ten feet above to 20 feet below this 
point. This is a critical point and should 
be passed slowly with fresh mixing 
material being added to the mud while 
passing it, and mud should be carefully 
watched for any loss. If any mud loss 
occurs, pull up and stop mud pump for 
a short period; then try again. 

After the casing seat is safely passed, 
gradually increase pump speed to nor- 
mal, watching mud all the while. When 
pump is functioning normally again with- 
out having the mud seal break, there is 
little danger of losing mud later, unless 
the mud is allowed to get badly out of 
condition. 

Coring may be done at any time by 
using any ten-foot core barrel with what- 
ever kind of shoe the formation requires 
for cutting. 

Deeper Holes 

Any saving made in weight on top of 
the casing could be used to attain greater 
drilling depth. An example would be 
landing a three-inch string of pipe inside 
the larger casing and employing 1%- 
inch drill pipe to reach approximately 
1000 feet below the derrick floor. 

To employ small capacity pumps, have 
a small volume of mud, and reach greater 
depths than could be attained by using 
the larger sizes of supporting casing as 
a medium for return of the mud, it is 
believed that in most cases the landing 
of a smaller string of pipe inside the 
larger casing would be more satisfactory 
on the whole. 


Hydraulic-Cable Tool Methods 

This is a crude method of operation, 
but like most cable tool operations it 
does cut hole; and such a wide variety 
of equipment may be substituted in its 
assembly, for either land or sea work, 
that it fulfills a need when better tools 
are unattainable within a given time 
limit. 

An adaption of this method for the 
~urpose of taking oriented cores at sea 
has been described.® 

A description follows of the complete 
method for drilling and coring to depths 
of 150 to 200 feet, with respect to open 
sea operations. 

A similar type of ship and boom 1s 
required as was described under Rotary 
Methods, but in this case the two-foot 
wide platform at the stern is necessar) 
at all times. 

Anchoring of the ship and casing will 
be the same as previously described. The 
mud-boat can be dispensed with, because 
inside any large casing a smaller string 


will be seated for the express purpose ot 
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handling mud returns. The stands of 
pipe are made as long as can be handled. 
The air compressor capacity can be re- 
duced in accordance with the smaller 


air hoist employed. 


Pumps 

\ three-inch centrifugal pump = han- 
dling 20,000 gallons per hour will suffice. 
Phe lengths of pipe comprising the drill- 
ing string can be 10, 15 or 20 feet each, 
depending upon the length of the ship’s 
boom and height of derrick or A-frame 
used. Several short pieces of drill pipe 
of different lengths should be carried for 
height adjustment. 

Tool joints on the drill pipe are pre- 
ferable to couplings for long periods of 
work; but pipe threads and long collars 
are not likely to give any trouble before 
500 feet or more of hole has been drilled, 
after which they require watching. Hard 
formation is rough on pipe threads and 
new ones may have to be cut frequently 
when drilling in them. 

\ heavy duty cross is placed at the 
top of the drill string, with two open 
ngs plugged. A rotary hose having a 
quick connection union fastens to a side 
opening Below the cross ts placed a 
clamp with heavy chain attached whicel 
acts as a bail. 

Phe | op ol chain should clear the top 
of the drill string by about three feet, 


+ 


hecause for jarring operations a heavy 


Jaced between the manila 
I 


eight 1s 
drilling line and this chain and loos 
; as 


play in the chain provide the jar stroke 





sides and bottom edges, has been suc- 
cessfully used as a bit. This drilling bit 
permits taking cores without pulling pipe 
and has four broad teeth 214 to 3 inches 
long, for the express purpose of prevent- 
ing water hammer shock to the pump 
with its resulting damage to pump pack- 
ing; provided it does not penetrate the 
formation to a greater depth than 2 to 
2% inches at each drilling impact. The 
use of centrifugal pumps for this work 
is advantageous because a similar water 
hammer shock to the piston type is more 
harmful. 

In cases where cemented gravels or 
other exceptionally hard material has 
heen encountered it was found neces- 
sary to change bit to a solid type cable 
tool bit having about a 120-degree face 
angle with two circulation holes in order 
to break through the hard spot. 


Operation 

Drilling is begun with fairly thick mud 
and a slow rate of circulation until bit 
has passed the casing seat 15 or 20 feet, 
alter which pump can be used full on. 

Phe entire drill string is lifted two 
or three feet and dropped or spudded 
The combined jetting and spudding 
makes hole reasonably fast in soft for- 
mations and slows to the usual cable 
tool progress when formations become 


} } 
i 


hard. Circulation is of little aid in, hard 


formations, other than to remove drill 


cuttings. 
When progress slows to five feet ot 
hole or less per hour, weights can be 


added to the top of the drill string to 


The Bit cause heavier blows. The added weights 
\ long tubing collar having tout can be evlindrical castings with a hole 
specially cut jong teeth, slightly flared in the center large enough to permit 
cut clearance, and hard-faced on the easy passage of drill pipe. A long heavy 
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clamp is placed around the drill pipe 
just below the werghts, at any height 
it is desired to carry them, and spudding 
then continues. Six hundred pounds of 
weight have been used on three-inch 
drill pipe. 

Short lengths of drill pipe are gener- 
ally used to regulate top height of the 
drill string and weight is usually placed 
on one of these, so they need not be 
moved each time a joint of pipe is 
added. The weight assembly is usually 
made up ahead of time and picked up 
when needed. It is made as compact as 
possible. 

Tools should be operated with a sin 
ele whip to take advantage of the fast 
fall, but when weights are added it may 
become necessary to double the drilling 
line by employing a small traveling block 
at the top of the drill string. 

Only in quiet water can the tools be 
operated by a cathead on the ship, so 
provision should be made to use a small 
air hoist in connection with gin poles 
at the top of the casing. There is no 
reason for lmmiting the length of drilling 
stroke to two or three feet if the size 
drill pipe used can stand a longer drop 
without buckling, or teeth on bit become 
not too deeply buried. 

\ small air hoist available which could 
be used for this work weighs only 190 
pounds and has a line pull of 1250 
pounds. 

A simple type of drilling platform and 
derrick may be used in connection with 
this method. For example, a 2- or 3-foot 
length of 5- or 6-inch casing could be 
rigged with a small angle braced plat- 
form at the top and resting on two 
I-beams welded to the pipe, each about 
two feet long with diagonal braces trom 
the ends back to lowe1 part of nipple 
Welded to the 
\-frame, 13'!4 feet tall, with 


ends of the I-beams, a 
vertical 
shaft and crown pulleys at the top would 
suffice for a derrick (Figure 3) 

\ll flooring, for any type of derrick 
used at sea for coring work, should be 
made trom coarse open mesh material to 
offer the least possible resistance to wave 
action, 


The A-trame, which 1s tastened to the 


large casing, will have a slight over 
turning moment under load, so tension 
rods are placed on each side (Figure 3) 

The upper end of the ship’s boom 
generally sways around, even when the 
sea 1s quiet; but this type of work has 
been done from a ship by operating in 
a series of starts and stops, a few drill 
ing strokes being struck each tine the 


boom brings the drill pipe vertical; how- 


ever, such operation is not recom 
mended. 
Derrick platforms are made much 


smaller than is convenient, which is nec 
essary im order to perimit the ship to 


“lay close to the hole when lifting 
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If we hadn't just seen proof, 


we'd find it hard to believe too. Their names—217 of the industry’s 
top men, including WORLD OIL’s editorial staff—wrote articles for 
WORLD OIL during 1949. Through your subscription you were able 
to hire these men last year to help keep you abreast of industry- 
wide operations and technical developments. 


Perhaps you haven’t thought of your subscription to World Oil in 
just that way. But the value of World Oil to you is measured in terms 
of the practical help its editors and contributing writers 

offer you every month. 


A single idea in a one-page article may be worth several times the 
cost of a lifetime subscription. Consider your World Oil investment 
in that light, and because arithmetic can be interesting we 

suggest still another consideration. 


We counted 1,950 total pages of 1949 editorial material. Figures 
aplenty cropped up to explain World Oils reputation as the “how-to- 
do-it” oil magazine. There were 598 pages of helpful method-type 
technical-operating articles alone, not including feature 

Current Outlook and International Section material. 


We hope you are counting your 1950 WORLD OIL values already. 
The editors and the scores of industry experts you hired when you 
subseribed are already bringing you some of the profitable ideas 
and thought-provoking views that will make the WORLD OID’s 


of 1950 more interesting than any year before. 


WORLD OIL . . . reading habit of 93% of the known 


buying power men in the oil producing industry. 
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A MONTH INTEREST YOU? 


THE BEST POSSIBLE CHANCE FOR 
ADVANCEMENT 18 WITH FLATO’S 
The Fastest crowing Applia Com- 

pany in the Southwest. sae 

We offer the city’s top commissic 
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boom is required for loading or unload- 
ing. It has been found that small oper- 
ating space is no obstacle to seamen; 
and since oil workers are adaptable to 
rapidly changing conditions this will not 


handicap them. 


Coring 

Coring may be done at any time by 
stopping pump and taking out the plug 
at the top of the cross which is at the 
upper end of the drill string. The drill 
string then acts as a protective casing 
against contamination of the core from 
drill cuttings settling on bottom. This 
core will be a dry core, ahead of the bit. 

The coring tools consist of a five- 
foot length of 17-inch inside diameter, 
2-inch outside diameter high carbon 
steel tubing which has four holes drilled, 
with sufficient clearance to take 3¢-inch 
SAF cap screws, while the other end 
has a weld bead run around it and 
later ground to a cuting edge of 30 de- 
grees, smooth on the inside, and with 
l4-to 3/16 total. clearance left on the 
outside. A ring guide is employed in 
drilling these holes so that all barrels 
will fit the core head. 

It has been found better to take two 
five-foot cores than one 10-foot core on 
account of core compaction and increased 
difficulty in breaking loose the longer 
core. 

The mud film on the inside of the 
core barrel appears to lessen friction 
enough to permit the taking of a five- 
foot core with only slight compaction in 
soft formations and ceases to be effec- 
tive after about five feet of penetration. 

The core barrel head must be made 
in a machine shop and is made as small 
as is consistent with strength required, 
usually of the same diameter as the jars 
employed. 

A set of long stroke (30-inch) cable 
tool fishing jars, of a diameter suitable 
for use inside the drill pipe, are em- 
ploy ed to drive and later break loose the 
core ‘barrel. 

The size of the pin on the jars governs 
the size of box to cut in the top of the 
core head. After the box is cut a longi- 
tudinal hole 34-inch or larger is drilled 
through the head, which is not usually 
longer than 6 or 7 inches in total length. 
Next this hole is counter-boared to 
within an inch or so of bottom to a size 
that will loosely contain a_ steel ball 
about one inch in diameter. The steel 
ball is retained in the enlarged hole, 
with at least one inch of vertical move- 
ment allowed, by a pin through the 
core head. 

Just above the ball seat, radial holes 
are drilled which will collectively give 
an area equal to or larger than the 
longitudinal hole through the core head. 

The lower end of the core head is 
turned back on a2 lathe to make a slide 
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fit inside the top of the core barrels tor 
a distance of about two inches. A guide 
ring is also used to drill four holes, 
which when threaded, will match the 
holes drilled in the core barrels. SAE 
cap screws, size 4% x %-inch, are used 
tor attachment of core barrel to head. 
Such fastening has given excellent serv- 
ice. 

Above the fishing jars, which prefer- 
ably have a stroke of 24 inches or more, 
is carried a sinker bar of as large diame- 
ter as is safe with drill pipe used, and 
12 to 20 feet long. Some type of bail is 
provided for the upper end of the sinker 
bar, and sister-hooks were found very 
convenient for attaching the core bar- 
rel assembly to a_ three-fourths-inch 
manila rope which had a thimble spliced 
in the end. The sister-hooks were seized 
with marlin before running in the hole. 

The coring string is run into the hole 
through the top of the cross on the drill 
pipe and simulates wire line coring 

After tools strike bottom they are 
lifted only 4% to ¥% of the total jar 
stroke and dropped, until the desired 
penetration is reached. Upon comple- 
tion of coring several sharp up strokes 
with the jars are struck. Two or three 
such strokes are usually sufficient to 
free a five-foot core when employing the 
long stroke jars. 

It has been found that not even the 
slightest upstroke on the jars can be 
struck while going after a core without 
ruining the core. Such action breaks the 
seal and allows mud to get inside the 
core barrel at bottom, in which case 
core becomes badly washed and_ re- 
covery poor. 

The pilot hole left by the first core 
can be re-entered for one or more addi- 
tional cores by using a longer core bar- 
rel, but difficulty was experienced in 
breaking free beyond ten feet below the 
bit. Washing occurs in the longer barrel, 
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J. L. CHASE left Kansas Univer 
sity to enlist in World War I, 
after which he worked for several 
major oil companies and large in 
dependents. Since 1940 he has 
been engaged in geological, geo 
physical and core drilling work as 
a consultant. 

















and it is more satisfactory to drill ahead 
five feet and core again if a continuous 
section of the formation is required. 

Extraction of cores is done in the 
usual manner, namely with a rubber 
piston pumped through core barrel by 
an hydraulic pump. A special fixture is 
employed to attach and seal upper end 
of core barrel to the pump. A circular 
steel disk with a hole through its center, 
threaded to fit the pump, and contain- 
ing two threaded holes which match 
with the holes in the top of the core 
barrel, also having a lipped circular 
rubber or leather cup attached to the 
core side, will serve as a seal in ex- 
tracting cores. 

Cores taken in the manner described 
are not oriented cores; but oriented cores 
could be taken by using the drill pipe 
and a different type of core head, in 
Which the steel ball is dropped from the 
surface and no radial holes exist in the 
core head. 

Vhe value of oriented cores from many 
places along the California coast is de- 
batable, as highly incompetent forma- 
tions are prevalent. 

For jarring casing loose or any other 
operation requiring jarring, a heavy 
weight is fastened to the drilling line, 
and also by means of a chain loop, hav- 
ing two to four feet of play, to the 
stuck casing, etc. 

\ hitch is taken in the drilling line 
around a cathead or cleat, with the 
weight resting on or slightly above the 
top of the casing. Several men then 
spring the line in such a manner as to 
cause the weight to strike a sharp up- 
blow. It does not generally require very 
many such blows to loosen stuck pipe; 
however, if the pipe is severely stuck 
a tight hitch taken directly to the ship, 
in the manner anchors are broken loose, 
will often permit the ship’s motion to 
break the object loose. 
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A Ae serious consideration are the advantages 
offered by standardizing on “Caterpillar” Oilfield Engines 
and Electric Sets. These quality machines offer reduced 
operating and maintenance expense — more job time — less 
down time. The gains from standardization are unmistakable 
in the operation of the rig pictured here (Glenn Drilling Co., 
Tulsa). Everything is “Caterpillar”-powered. Three tried- 
and-true “Cat” Oilfield Engines. compactly mounted on the 








LOOK UNDER THE HIDE 


“Caterpillar” pistons are made ot 
highest quality aluminum. Weigh- 
ing about 1% as much as iron, they 
decrease inertia loading, thus redue- 
ing crankshaft and bearing fatigue. 
Pistons are cooled by an oil spray— 
prolonging piston life and decreas- 
ing lubrication breakdown. Rings 
are made to high-speed aircraft 
standards. Each top ring is honed 
on the sides and lapped on the face 








derrick floor. drive rotary. draw works and mud pump. A — and chrome-plated to offer up to 5 times normal 


“Cat” D3400 Electric Set handles lighting. water pump and ring and liner life. 
Look under the hide for quality and long life— 


shale shaker. 
you'll find them in every “Caterpillar” part. 


Results speak louder than words: Drilling time on this 
job was 12 days (50600 ft.). Total time (rigging up, drilling, 
completing and tearing down) 26 days. Altogether. the rig 
had a total record, up to June 16. 1949, of some 250.000 feet. 
Each of the three drilling engines has turned out approxi- 
mately 20,000 hours of operation. Here’s what helped most 
to make those records possible. as told by Tool Pusher 
D. T. Shelton: “You just can’t afford to waste time monkey- 


ing with engines on a crowded derrick floor. These ‘Cat’ CA j % RP. LLAR 


Engines sure are rugged and can take it. You don’t have to 
z REG. U.S. PAT. OFF 


tinker with them (the D3400 has never even been touched in 
6959 operating hours). That’s why I like them and consider 
them the best and most economical on the market.” 
Also, they're easy to run, easy to move — and are backed 1] i LL F 4 e L D i | GS } wn t § 
by a dealer service that’s prompt and efficient. Parts and 


service men are there when you need them. See vour dealer. 


CATERPILLAR TRACTOR CO. + PEORIA, ILLINOIS 
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$10 is paid for 


each illustrated acceptable contribution. 


Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas 


vow r-Lubricate Mud Pump Piston Rods 


Savings in mud 
pump piston rods and 
packings have long 
been recognized by a 
continuous lubricat- 
ing system which 
maintains a_ steady 
stream of lubricant 
over the pump piston 
rods. Here is a per- 
manent setup to per- 
form such a job, con- 
sisting essentially of 
a small steam pump, 
connecting piping 
and a lubricant sump. 

The piston rod lubricating device was 
mounted at one end of a skid containing 
a battery of three steam-drive pumps. 
One inch piping supported below the 
pump skid flooring and passed beneath 





each pump served as a header from which 
a line was connected to each pump. Small 
copper tubing carried the lubricant from 
this one inch connecting line to each pis- 


ton rod. The lubricant flowed over the 


rod near the rod packing element. 

A similar header extended across the 
battery of pumps carried the lubricant 
back to a closed metal tank bolted to the 
skid near the small lubricant pump. Pip- 
ing connecting the pump housing below 
the point of lubrication conveyed the 
fluid to the return header which carried 
the lubricant back to the sump where it 
was again pumped through the system. 

Small valves in the lines leading from 
the supply headers made it possible to 
adjust the volume of lubricant flowing 
over each rod, or to close it off com- 
pletely should any pump be taken out 
of service. A relief valve in a bypass line 
connecting the pump discharge to the 
suction permitted fluid to be circulated 
at the pump should all the mud pumps 
be shut down and all supply valves shut 


off at one time. 


vow Make Adjustable Elevated Walks 


An elevated steel 
walkway around the 
mud boiler 
battery 


water unit has. re- 


pumps, 

and feed 
duced considerably the 
number of accidents 
due to stumbling over 
mud, water and steam 
lines placed directly on 
the ground or on top 
of the 
faces. 
walkways are set up at each location and 


boarded | sur- 


These steel 


form an integral part of the drilling rig 
The walkway itself is made in conven- 
ient sections not more than about 25 feet 
long. The sections are essentially rec- 
pipe covered with 
to the 


214-inch 
metal 


tangles of 
heavy expanded welded 
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pipe framework. The walkways are placed 
so that it is possible to walk anywhere 
around the rig without leaving the pre- 
fabricated walkways. 

A minor problem in the use of such 
units is that of adjusting their height so 
that the walkway is level even though 


Which they are placed 
Adjustments of the 


the ground on 
may be irregular. 
supporting legs are made by telescoping 
uprights. The telescoping member con 
sists of a 2'4-inch pipe fitted snugly in 
side a lower piece of three-inch pipe 
welded to a square footing of plate steel. 

The 2'%-inch section was drilled at 
regular intervals so that a large nail or 
steel rod could be inserted through it 
at any desired length, and the nail o1 
rod would rest on the upper edge of the 
lower three-inch pipe. Holes drilled in 
the footing plates made it possible to 
nail the supporting legs to the board- 
walk, thereby making it more rigid. Top 
end of the two-inch telescoping member 
is fitted with a saddle so the horizontal 
held in 


pipe framework may be easily 


position. 
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The U-34 design was made to include 
many features found in big, heavy-duty rigs. 
As much care, and engineering skill was 
used in perfecting the U-34 as is necessary for 
rigs capable of drilling to three times 
U-34’s capacity. These “big rig” features have 
given the U-34 (at no extra cost) extra 
speed of operation plus time-saving trouble-free 
performance. That’s why drillers have perfect confidence 
and assurance when they stand at the controls 
of a U-34. That’s why drillers tell us they can do a 
better job faster and easier when they use a U-34 for 


HR 


TULSA OKLAHOMS (4 


drilling to 4,500 feet, or for well servicing. 
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DESIGNED FOR THE JOB... 


Exclusive Export Representative 


MID-CONTINENT SUPPLY CO. 


42 Broadway, New York City 
Cable Address: MIDUNITRIG 
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Through all these 
years, we have spe- 
cialized as designers 
and manufacturers of 
the now, long-since 
Oil World famous 
“Drilmor’’ Line of: 


QZ=ZHe ni AZ=-Fr=20 


TRUSTWORTHY 
Cable Tools 


Vv 


See Acme’s latest 
condensed Catalog 
and tool-use Manual 
in Composite Catalog 
(up front—in Vol. 1). 
Or mail penny postal 
TODAY for your copy. 
Cover-to-cover full of 
valuable information 
for Cable Drillers. 








Since 1900 —this familiar 
symbol has assured more 
aia per tool dol- 
ar. 


ACM 


Export Office: 
19 Rector St., New York 6, N.Y. 






FISHING TOOL CO. 
PARKERSBURG W. VA. 
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now tro—Protect Under-Floor Pipe 


ln some parts of 
the Rocky Mountain 
and northernmost 


West 


Texas, some drilling 


re LvroOns Ol 


contractors are find- 
ing it desirable dur- 
ing colder winter 
months to enclose 
completely the under- 
Hoot part of the drill- 
ing rig and heat the 
area with exhaust 
steam lines, engine 
exhaust lines or, in areas where gas is 
abundant, with small gas-fired heaters 

Phe additional time spent in enclosing 
the area often is repaid in reduction ot 
rig down-time caused by freezing-up of 
water lines and blowout preventers, That 
the system pays is seen in one rather 
extremely cold instance where, with out 
side temperatures hovering at around 35 
degrees below zero, a small under-floor 


heater held under-floor temperatures at 





from 10 to 20 degrees above the freezing 
mark, 

The type of heat and thoroughness 
with which the area is to be enclosed 
depend upon the severity of weather ex 
pected, the least costly method of heat 
ing available, and length of time that 
normally is spent on a location. Crews 
can install pre-fit panel siding while 
surface pipe is cemented to reduce ac 


tual costs of such an installation 


How tro—Prevent Lime Settlement 


Red hned drilling 
mud systems some- 
times require a con- 
tinuous treatment of 
quebracho and lime 
to the mud _= ditch. 
In such cases, it is 
standard practice to 
mix a large batch of 
each chemical in the 
chemical treating 
barrels for addition 
to the mud_= system 
as needed. One of 
the inherent disad- 
vantages of the lime 
is that it does not 
dissolve, but remains in suspension in the 
water. Given sufficient time, much of it 
will settle to bottom of the barrel, clog 
ving the valve which regulates the lime 
feed or stopping up the line completely 

fo obviate such a condition, and to 
maintain as homogeneous a mixture as 
possible, a small 3 x 2 x 3-inch steam 
pump was installed near the treating 
chemical barrels to circulate the lime 


continuously. The pump was. throttled 





down so that it reciprocated rathet 
slowly, but enough to keep the mixturt 
in a constant state of agitation. 

\ two-inch suction line was tapped in 
at the bottom of the lime barrel to the 
pump suction, Discharge was through 
a 134-inch line back into the top ot the 
barrel as shown. The line was fed into 
the mud system through a separate line 
equipped with a valve by which to regu 
late the flow of lime into the mud. 
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sow to—Build Sturdy, Convenient Floor Heater 


Setting up a drill- 
ing rig can be a mis- 
erable job in the 
winter. Once a steam 


1s going, or even sn 


if one or two boilers 


12 


are operating, enough 
steam) is available to 
provide steam to the 
Until this is 
accomplished, the 


heaters 


crew normally has to 
a. 


weather the cold tem- 


peratures Hy 
rhe heater illus at) 


trated Was a welcome 4 
piece of equipment 3 
luring recent months ‘ 
when setting up and 
tearing down a large 
steam rig. It is a gas a \ 
burning heater taking 7 
a ee | 
fuel from the gas line 
which supplies the boilers. During the 
setting up or tearing down period, the 





-.. another reason 
why drillers prefer 


BRAKE LINING 


Standco Brake Blocks are made of cabled cords of long 
fibre asbestos — woven solid and reinforced with bronze wire 
to prevent pulling loose on the belts. They will not burn o- 
smoke or score brake rims. 
More deep wells have been drilled with Standco than 
with all other blocks combined. It’s your answer for 


low-cost hole-making. 


STANDCO BRAKE LINING COMPANY 


Factory and General Offices 


2701-2801 Clinton Drive Houston, Texas 
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vas heater 1s placed on the derrick floor 


near the protected area by the regular 





steam floor heater. 

It is essentially a horizontal section ot 
16-inch casing about six feet long and 
sealed at one end, The end containing the 
burner is left open but fitted with a cir- 
cular cover in which slots are cut to ad- 
just air supply. The circular disc is bolted 
to a similar disc which is stationary and 
welded to the casing body. The burne: 
is a long section of perforated one inch 
pipe connected to the gas line, and is 
regulated by a small globe valve. 

Additional heat is gained by adding 
parallel sections of four-inch pipe above 
the heater as shown. As the hot gases 
pass out the heater, they must reverse 
themselves, thereby making the heater 
more efficient. A small shelf with an en 
closing rail serves as a warmer for the 
coffee pot. The steam heater at right 
takes over once the boilers are in opera 
tion. This gas heater is then disconnected 


until the rig is dismantled. 





FOR 
DEEP 
OR 
SHALLOW 
DRILLING... 





GEOLOGRAPH 


MECHANICAL WELL LOGGING SERVICE 
CAN HELP YOU! 


Even in shallow drilling, you save when you log 
as you drill with Geolograph. You make it as 
“painless as possible because Geolograph's 
foot-by-foot record shows when the bit is dull; 
gives more hole per bit and in less time; shows 
depth, connections and down time! 


ODESSA, TEX. © WICHITA FALLS, TEX. © BAKERSFIELD, CALIF. 
SHREVEPORT, LA. © BATON ROUGE, LA. © CASPER, WYOMING 








‘TIME WILL TELL 
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Oklahomo City 


P O. Box 1291 
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now to-Make Mechanical Clothes Washer for Rig 


Availability of tric motor 
steam and hot water 
on steam rigs greatly 
facilitates washing 
dirty and greasy work 
clothes of the crew. 
This problem is more 
difficult on power 
rigs where steam and 
hot water are not 
readily available. A 
shop-made washing 
machine finds popu- 
lar use on one large 
power rig. While a 
little more involved 


than a steam blow 





barrel, its cost is not 

out of line with the useful work it per 
forms. Except for the reducing sheaves The washer consists of a large per 
and perhaps a few bearings, the washer forated steel drum which is rotated in a 
for the most part was made of salvaged bath of boiling, soapy water. Power to 


parts usually found in a large mainte drive the washer is provided by an elec 


from other 
power ratings 
fourths are of sufficient power to rotate 


and the drain 
water from tub. 
water in the 
burner placed below 


nance shop by a. small 
could be regulated. Clothes are placed 


a rod throug! 


has been condemned 
service. Motors of horse- 


of one-half to three- 


the drum. Speed reduction is effected 
by a V-belt pulley system. 

The drum axle does not pass throug! 
the washer drum, but is welded to the 
center axis of the drum at each end. It 
is mounted inside a steel plate container 
which was welded to I-beams support- 
ing the washer. Connected to the rec 
tangular tank are the water supply line 
line to fill or remove 
Heat to boil the 
tub is supplied by a gas 


tected fire box. Gas supply is controlled 
valve whereby the flame 


in the tub through a hinged door which 
can be latched at either end by inserting 


matching eyes. 





the tub in a pro- 





These light, Extra Volume swivels are designed especially for 
exploration and shallow well drilling where it is desirable to 
circulate larger volumes of fluid than is possible with more con- 
ventional models. 

Type “XV” swivels come in four sizes with oversize watercourses 
ranging in diameters from 112 inches to 3 inches, ideally adapted 
to every shallow drilling requirement. 

Type “PXV” swivels, available in three sizes, feature the same 
oversize watercourses up to 21-inch diameters and are for use 
on rigs that use chain or cable pull-down attachments. 


Other Extra-Value King Features 


CLOSED HOUSINGS—AUTOMATIC SEALS 
Complete bearing protection 


BEARING LUBRICATION 
By means of grease gun 


ALLOY STEEL CONSTRUCTION 
Safety with light weight 


SHORT, COMPACT DESIGN 
Less room required in mast 


MOULDED RUBBER PACKING 
Eliminates stuffing boxes 


HARDENED WEAR BUSHING 
Eliminates washpipe 


PACKING & WEAR BUSHING 
Easily and Quickly renewed 


ANGULAR-CONTACT BALL BEARINGS 
Ample thrust capacity with radial stability 


SOLD THROUGH YOUR SUPPLY STORE 
Export: R. S. Stokvis & Sons, Inc., 17 Battery Place, New York 4, N. Y. 


m= §€6©KING OIL TOOLS 


210 Terminal Street Phone WO-8013 
Extra Volume 
Swivels HOUSTON 20, TEXAS 











KING TYPES "XV" AND "PXV" SWIVELS 
FOR GEOPHYSICAL AND SHALLOW WELL DRILLING 





King Type “PXV” 
Swivel 
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Wildcatter’s Winner- 
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“The extra power of the International UD-24 lets us stay in the 




















hole for a longer period of time. This means less time is necessary 
for tool pulling and baling,” says E. A. Ungren of Abilene, Texas. 
The UD-24 is powering his cable tool rig, drilling down to 
2370 feet. 

Whether you need power for cable tool or rotary drill rigs, the 
International UD-24 has what it takes. It can be depended upon 
to deliver a full 180 net horsepower any time you need it. Singly 
or combined, these power-packed diesels are right for powering 
mud pumps, draw works and rotary drills. And there’s a full line 
of smaller “brother”? International Power Units that fit into every 





oil field power need. 
See your International Power Unit Distributor, Dealer 








or Supply House for dependable International Power Units 
for every oil field purpose. 


INTERNATIONAL HARVESTER COMPANY © Chicago 
























Tune in James Melton and "Harvest of Stars’’—NBC Sunday afternoons. 
CRAWLER TRACTORS 
WHEEL TRACTORS 


sates: Mt | INTERNATIONAL 


POWER UNITS NARVESTER INDUSTRIAL POW 2 
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How to—Increase Feed of Mud Mixing Hopper 


Chere are occasions when it is neces 
sary to mix a large number of sacks of 
weighting materials to be added to the 
mud system.A one-man hopper can nor- 


ally handle more mud than one man can 


deliver to the hopper. To ease the work 
in handling mud additives, a double feed 
hopper was constructed. 

The double feed feature is made by 


building table feed wings on either side 
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Harrisburg Harrisburg 





4 % 


Threaded Type Flange Butt Welding maall’ 





LD-TIMERS and _ young- 

sters, management men 
and engineers, distributors 
and field workers know from 
experience that experience 
counts in construction of 
Flanges for oil field piping. 


AKRISBURG’S 97 years of 
manufacturing experi- 
ence pays off in threaded and 
butt welding Flanges of super 
strength and amazing thread 


__ Harrisburg 


is keeping 
pe ns of 


Flange needs 
in the 


oll fields... 


accuracy. All Harrisburg 
Flanges are drop-forged and 
threads are unsurpassed in 
accuracy of height, angle, 
taper, and gauging. 


MAPE to A.S.A. standards, 

produced under constant 
rigid inspection, they are 
available for prompt ship- 
ment in small quantities or 
carload lots. Use more of 
them in 1950! 





Consult your distributor, or write 





for Harrisburg’s Flange Catalog. 


Harrishbu. 


STEEL CORPORATION 
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t the hopper. These tables are flat 


pieces of quarter-inch steel plate welded 
to the edge of the hopper and supported 
on one side by a piece of two-inch pipe. 
The method of mixing and adding mud 
to the system here is unusual and not 
commonly found on many rigs. The 
hopper shown is mounted on top of a 
separate steel tank, the outline of which 
is visible since its rests upon the ground 
and is surrounded by the elevated floor- 
ing of the mud house. Mud ts mixed en- 
tirely by the auxiliary mud pump, but 
connections make it possible to use other 
pumps. 

The mixed mud flows into the tank 
shown which can be filled with a heavy 
fluid. This heavy mixture then can be 
idded slowly and evenly to the steel mud 
tanks containing the active drilling fluid. 
By adding the weighting material in this 
manner, the weight of the mud in the 
circulatory system is held uniform with- 
out slugging any particular section. 

The steel tank is approximately 10 feet 
long, 5 feet wide, and 4 feet high. It 1s 
welded steel plate and partially covered 
to permit cleaning and inspection. Ex- 
panded metal covers part of the opening. 
The complete unit with the hopper is 
equipped with skids for ease in trans- 
portation. 

The separate tank idea is also useful 
in premixing dry chemicals into a con- 
centrated solution to be added to the 
mud stream gradually and evenly, simi- 
lar to the addition of mud weighting 
materials. 
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You'll cut down-time and get the 
hole drilled faster, by belting your rig 
with Dayton Thorobred V-Belts. 
Here’s why — 

Thorobred V-Belts are made with 
electronically processed cover fabric, 
cords of continuous filament, high- 
tenacity rayon. In a V-Belt that means 
greater strength, minimum stretch, 
longer life. To the drilling superin- 
tendent it means low maintenance 
costs, long trouble-free service, prof- 
itable oil production. 





Tw 


SERVICE BY 
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Hit hole bottom taster ~ 


Drill round-the-clock , 
DAYTON THOROBRED V-BELTS = 


with 


Dayton Thorobred V-Belts deliver 
the power, whatever the weather or 
service conditions. Add the on-the- 
spot stocks, oil field experience, and 
conveniently located branches of 
“Continental,” and you've licked your 
V-Belt problems. (And for non-stop 
pumping drives, there’s nothing like 
the premium Dayton Cog-Belt*—it’s 
40% stronger—gives years more serv- 
ice, with less maintenance.) 
CONTINENTAL SUPPLY COMPANY, 

DALLAS, TEXAS , 


M 











Sess 















































wile 


THE MARK OF TECHNICAL EXCELLENCE INgNATURAL AND SYNTHETIC RUBBER 





Drilling Section » 151] 





Fre rw ee oe 


ReIFVITI PR Aes 


ok 


PIATIEEIIO ITA 


152 « 


y 
Condensed from an ore 
attempted to spring ewe 
Oil Creek .* oe 


i was ‘spot cas 
be.00 and a shotgun. 
llar was spent, 

last do _ 


. 1 
selling ot $ earned 


cash or credit 

Complete set 
rinted in tu 

available to you free 0 


s of eleven 





fo cut 


| \\\ 





\ 





CORE LABORATORIES, INC., Box 5810, Dallas, Texas 


Forward a free set of “Those Were The 
Days” illustrations to: 


NAME (Please print) 





COMPANY 





ADDRESS 
WO-450 
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“ + 2 bbls. per day 
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“Those Were The Days” i 


10 colors on paper sto 


















wife’s money on 


the two men 
the man without 


rusty shotgun @or the same amount herman, ., " 
$100,000.00, win ad rn go - for he bene over a million dollars! 
with the secone ir a load of coal—nis llustrations, 
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f charge. Use coupon 






drilling-coring costs 


with Core Lab $5/)//))/)/]a\95/ 


Diamond Bits and Core Barrels! 


For hard drilling, for 100% core 
recovery when you can't afford to 
miss! — call the Core Lab Diamond 
Coring Engineer nearest you. He'll 
help you select the type of SPIRAL- 
SET Diamond Coring Equipment 
best suited to fit your specific drilling 
conditions. His expert on-location 
service is available too, if desired. 

Remember, Core Lab’s Diamond 
Coring Equipment and Service is 
backed up with 14 years of field 
work associated with the coring of 
over 19,000 wells! 
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HOW TO— 
Convey Return Fluid 
To Separate Tanks 


WW hen 


ployed, it may be desirable when using 


elevated mud tanks are em- 
special drilling fluid to direct the flow of 
mud across the tank mounted adjacent 
to the shale shaker. This can be accom- 
plished by a separate mud ditch placed 





on top of the mud pits as illustrated. In 


this rig layout, three long steel mud tanks 
are used in an L-shape around the rig 
floor and mud pumps directly behind the 
drawworks engines. All tanks are inter- 
connected by fill and overflow lines at- 
tached at bottom and top, respectively, 
with a gate valve inserted in each line 
The first tank serves as a settling pit 
where sand can drop out. Fluid overflows 
from the first tank into the second tank 
where further settling takes place. Mud 
from this tank overflows into the third 
tank, which is perpendicular to the mud 
pumps which take suction from it. Auxil- 
iary lines are connected to all tanks so 
fluid in any one tank may be moved with 
the auxiliary or main pumps. 
The shale shakers discharge mud di- 
rectly into a large 20-inch casing slotted 
down the upper side to permit full view 
of the mud flow. This section is flanged 
to a steel plate box open on two sides. 
\ steel insert gate may be placed over 
either opening to direct the flow of mud 
either into the first mud tank or down 
the mud trough into the second tank. A 
mud trough extension is flanged to the 
far side of the metal box. It is one joint 
of 18-inch casing that is flanged onto a 
joint of 16-inch casing, this latter joint 
discharging mud into the second mud 
tank. By manipulating the steel plate on 
trough, the 


tank. 


the metal box in the mud 


mud can be directed into either 
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HOW TO— 
Control Below-Floor 
Rotary Drive Engine 


found on many steam drilling rigs. By 
yf the heavier drawworks is eliminated 
by doing a lighter job with a drive built 
space require- 


for the job. Because of 


ments, these smaller steam engines for 


otary drives are placed on a subfloor 
below the main derrick floor. A direct- 
connected chain drive to the rotary lo- 
cated on the main floor transmits the 


power. 

Because the small steam engine is be- 
the 
steam throttle valve in the steam input 


ow the floor, its control by usual 
manifold is more difficult than the main 


steam engine. Illustrated is a positive 
iand control, placed at the driller’s posi- 
tion on the floor, which varies the volume 
4 steam entering the steam input mani 
told on the rotary drive engine. 

he throttle 


lrillet 1S 


the 
handwheel 


valve below 


the 


steam 
connected to 
shown by means of a pair of pinion gears 
and a vertical shaft. The steam throttle 
valve at the engine manifold is equipped 


vith a similar gear arrangement to trans 





handwheel to the 


mit the rotation of th¢ 


valve stem. 


\ one-inch line has been tapped into 


the steam engine manifold and piped to 
tl 


ie floor at the driller’s position. It termi- 
the 


vhere a pressure gauge was mounted. A 


nates at throttle control handwheel 


small valve permits the driller to deter- 
mine the steam manifold pressure at any 
time, and adjust his steam supply accord- 
nely. Pressure on the gatige is an indi 
the drill stem. 


Cation of torque on 
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Separate drives for the rotary may be 


employing separate drives, wear and tear 
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SUPER-STRONG 


FOR EXTRA SECURITY! 





the rivets. You get this extra se- 


The Laughlin ‘‘MISSING 

LINK’”* with Interlocking 

Safety Lugs is stronger than 
the chain itself! 


curity at worthwhile savings in 


time and money, too, because 
“Missing Links” go on in a jiffy, 
much quicker and cheaper than 
welding. Made of drop-forged, heat- 
Replace worn or broken links in any treated steel, super-strong ‘Missing 
Links” are available in all sizes from 
3/16” to 1%” 
Write for Laughlin Catalog #145, 
industry’s data book of fittings... 
THE THOMAS LAUGHLIN COMPANY, 


DEPT. 23, PORTLAND 6, MAINE. 


interlocking lugs with no strain on 
* Reg. U.S. Pat. Off. 


THE MOST COMPLETE LINE OF DROP-FORGED WIRE ROPE AND CHAIN 


proof coil chain with Laughlin 
‘‘Missing Links” — 
is stronger than it ever was before! 
That’s 


matched halves put the load on the 


and your chain at your distributor’s. 


because the perfectly 
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CUT TIME, CUT COSTS 
on 10UGH PULLING JOBS 
rouse 


Jenny pulls tnrough 
center hole — torque 
is eliminated, power 
odded. 


FIVE MODELS! 
30 to 100 Tons Capacity 








— 


Use the Hydraulic, No-Twist 
Power of the Simplex-Jenny 


Makes even the most difficult pulling jobs 
an easy job for one man. Unique center 
hole action speeds pulling of valve seats, 
keys, wheels, gears, wrist pins, cylinder 
liners etc. The Simplex-Jenny is self con- 
tained, light in weight, but built for rug- 
ged, lasting service. Can also be used as 
a press (all models tapped for gauges) cr 
as a conventional hydraulic jack. 


SEND FOR BULLETIN: OIL 48 


Simplex 


TEMPLETON, KENLY & COMPANY 
1032 So. Central Ave., Chicago 44, Illinois 








LONGER 
THREAD LIFE 


Yinmie Gray 


COMPOUNDS 


MONEY BACK 
GUARANTEE 










}, KANT-GALL 
TOOL JOINT 
COMPOUND 










LONG-LIFE 


EXCLUSIVE 
500-TON DRILL COLLAR 
SPECIAL COMPOUND 


Here's real thread protection against 
galling and washouts! Each one is 
engineered to do certain jobs best. 
That’s why you can always break 
the joint when you use Jimmie 
Gray Compounds! 


SOLD AT SUPPLY STORES EVERYWHERE 


PETROLEUM DISTRIBUTING CO. 


BOX 203—HOUSTON, TEXAS 
CHarter 5648 
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now to—-Heat Boiler Feed Water 


Preheating boile: 
feed water will con- 
siderably increase the 
thermal efficiency of 
oil country boilers. 
Many 


water units incorpo- 


me 


boiler feed 


rate a separate heat 
exchanger to increase 
the temperature of 
the feed water to as 
high as 180 or 190° F. 

Illustrated is a 
unique method = not 
only ot heating the 
boiler feed water, but 
providing a heavy 
skid base for the en- 
tire feed unit. Boiler feed water pumps, 
firing controls and a steam turbine gen 
erator set were included in the unit pic 
tured. Two long sections of 20-inch 
casing serve as the main skid runners, 
and the supporting framework was built 
around these large members. Each end 
of the casing was welded closed so that 
an angular face resulted, permitting the 
complete boiler feed unit to be skidded 
onto trucks for moving 


Each large casing contains a coiled 





section of boiler tubing through which 
the cold feed water passes. Union con- 
nections to two-inch pipe at the near 
ends of the skid-heat-exchanger make 
connecting up the water supply a simple 
operation, Annulus of each exchanger is 
connected to the main steam exhaust 
line commg from the mud pumps and 
engine. This exhaust steam passes 
through the annulus and is discharged 
into the atmosphere beyond the boiler 


battery 
7 


How to-Reduce Tong Line Hazard 


When drill pipe is racked as illustrated, 
there is a danger that the breakout tong 
line may become caught on one of the 
tool joints, on the chain guard, or other 
projection. When the driller engages the 
breakout tone clutch, tension is placed 
suddenly on the tong line, which may 
without warning lift the object on which 
it is caught. 

To preclude such accidents, the tong 
line 1s supported near its center so that 
as much of the slack as possible is sus- 
pended. Because the half-inch steel line 
is relatively light, a simple and light 
weight supporting arm is installed on the 
derrick floor as shown. It is set beyond 
the rotary chain guard about 14 inches, 
and the half-inch supporting rod extends 
about two feet from the two-inch pipe 
upright. 

\ short piece of light chain attached 
to the flattened end of the supporting rod 
holds the wire line off the floor. A bush 
ing welded to the steel rod prevents the 
rod from slipping down inside the pipe 


upright any farther than desired. The 


vertical pipe member is set in a flange 
attached to the derrick floor. The sup- 
porting arm may swivel about the up 
right to follow the action of the breakout 
tong line, and at the same time support 
it when the wire line is slack during the 


breakout operat nn 


te 
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s ONE SENSE, corrosion in water- 
flood operation is of so much concern 
because of mineral distribution. If cop- 
per ores were as rich and as widely 
distributed as iron ores, little would be 
heard about water-flood 
work; copper and the various copper 
alloys would be extensively used and 
corrosion would be minor. But, since it 
is not within their province to change 
the copper ore situation, water-flood 
operators will have to study corrosion 
and apply the methods that give the 
lowest cost. 

Corrosion in water-flood operations is 
but slightly different from corrosion in 
primary oil production. The corrosive 


corrosion in 


agents are the same, with the exception 
that oxygen is a more pronounced fac- 
tor; aggravating factors such as high 
flow velocity are present in both; and 
the same methods of corrosion control 
are applicable to both types of oil pro- 
duction. But despite similarities between 
them, water-flood opera- 
tions stands out because of several fac- 
tors. First, there is less oil to take care 


corrosion in 


of the cost of corrosion; and second, 
corrosion is generally accentuated as the 
percentage of water increases. Steel, 
despite its greater tendency to corrode, 
is still used much more widely than 
copper alloys. The highly corrosion re- 
sistant materials can be used only in a 
few well-chosen spots because their 
first cost is too high. 

Fortunately, there are ways of con- 
trolling corrosion other than the use of 
high alloys. These methods as well as 
the use of alloys are dependent on the 
basic aspects of corrosion. Simply 
stated, corrosion is due to the innate 
tendency of metals to revert to their 
ores. In oil well service, these ores—or 
corrosion products—are pyrite (FeS:), 
siderite (FeCOs), goethite (Fe2O;*H2O), 
limonite (2Fe:03'3H:O), complex sul- 
fides, and others. The corrosive agents 
which act on iron and steel are hydro- 
gen sulfide, carbon dioxide, oxygen, and 
possibly organic acids. Hydrogen is 
also a corrosion product of attack by 
acidic materials, despite the little at- 
tention given to it. 

Though not perfectly 
the various corrosive agents have char- 


differentiated, 


April, 1950 » WORLD OIL 


By F. A. PRANGE 


Metallurgical Engineer 
Phillips Petroleum Company 


acteristic effects. Carbon dioxide gen- 
erally causes hard black scales and deep 
sharp pits. Hydrogen sulfide tends to 
create sooty scales and broad shallow 
pits. Hydrogen sulfide may decrease the 
corrosion-fatigue stress values and cause 
embrittlement of the steel. This em- 
brittlement is a rather mystifying phe- 
nomenon. In this case one of the corro- 
sion products, hydrogen, is internal and 
can vastly affect the physical properties 
of steel. Sucker rods in a sulfide envi- 
ronment may become as brittle as glass. 
Upon standing in air for a few days 
they usually recover their full ductility 
as the hydrogen diffuses out. If the 
hydrogen cannot get out, blistering may 
result. This type of damage is most apt 
to occur on poorer grades of steel such 


as tank steel. 


Oxygen’s Role 

Oxygen also plays a great part in 
corrosion in secondary recovery. Vac- 
uum systems, open pond aeration of 
water for repressuring, and sometimes 
airlift, allow this potent agent to get 
into the systems. Oxygen attack is char- 
acterized by rapid pitting, graphitic 
corrosion of cast iron, and fouling of 
the input well sand faces by rust. Quite 
possibly oxygen plays a larger role in 
corrosion in secondary recovery than 
do all the other corrosive agents. 

Another factor in corrosion deserves 
attention, not because it is so important, 
but because so many ills are mistakenly 
blamed on it. This is stray current cor- 
rosion. Much of the time the corrosion 
is the cause of the currents, not the 
currents the cause of the corrosion. 
Direct current electrical equipment 
and long-line currents can and do cause 
corrosion, but the resulting corrosion 








will be on the outside of the tubing, 
casing and line pipe, not on the inside 
to any practical extent. This does not 
deny the electro-chemical nature of cor- 
rosion. Most, if not all, of the corrosion 
is of the electro-chemical nature, largely 
concentration cell type; but the currents 
involved usually travel only a distance 
of inches, not distances of feet or miles. 

A prohibitively high rate of corrosion 
might result if corrosion were affected 
only by the factors previously enumerated. 
Some distillate wells, for example, pro- 
duce enough CO: in one day to com- 
pletely dissolve the entire tubing string. 
The more iraportant question then is: 
“What slows down corrosion?” In oil 
field service films and scales are almost 
everywhere present to retard the corro- 
sion process. These films may be iron 
carbonate, complex iron sulfides, par- 
affin, oil, etc. Most inhibitors work on 
the basis of film formation. Research 
work on the distillate well problem in- 
dicates that natural inhibitors may be 
playing a significant role in minimizing 
corrosion. 

There are also factors that aggravate 
corrosion. They need considerable em- 
phasis since many of the corrosion con- 
trol methods stem from an understand- 
ing of these. Air was earlier branded a 
culprit. In addition to the severely cor- 
rosive action, it may also alter corrosion 
products by its secondary effect. The 
air may, for example, change the pro- 
tective iron carbonate film to a non- 
adherent and consequently non-protec- 
tive ferric hydroxide, which may, in 
another part of the system, plug the 
sand faces of the productive zone. Or, 
as another example, air may oxidize 
the iron sulfides in a stock tank and 
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cause the formation of sulfuric acid, 
which attacks the steel rapidly. Corro- 
sion may be aggravated also by the 
mechanical removal of such protective 
scales as calcium carbonate. This hap- 
pens when extreme turbulence occurs 
in a water disposal line. In wells sucker 
rods may rub certain parts of the tub- 
ing clean and thus readily subject to 
corrosion. The resulting phenomenon, 
a combination of mechanical action and 
corrosive attack, is ordinarily known as 
rod wear. Corrosion-erosion and corro- 
sion cavitation in pumps are basically 
similar to this. 

Though dissimilar metals have been 
accused of causing almost all the differ- 
ent kinds of attack experienced in oil 
field work, dissimilar metal combina- 
tions are no more than a means of ag- 
gravating and localizing corrosion. Steel 
has all the galvanic accessories needed 
for corrosion in acid, without the addi- 
tion of a dissimilar metal. As shown in 
some of the photomicrographs, steel is 
made up of vastly dissimilar materials. 
Iron carbide, the constituent of steel 
which makes it hard and strong, is much 
more noble than the relatively pure 
iron constituent. Because of this, stee! 
does not need to be coupled to a dis- 
similar metal to make it corrode. Inci- 
dentally, even pure iron usually will go 
into solution because of another gal- 


vanic effect called “concentration cell 
corrosion.” An example of dissimilar 
metal corrosion occurring during nor- 
mal operation is shown in Figure 3. In 
oil field work, when corrosion occurs, 
the remedy does not lie in eliminating 
dissimilar metals but in changing the 
type of corrosion or in the use of more 
corrosion resistant materials. In the 
absence of corrosive agents, dissimilar 
metals will have no effect. The large 
number of successful applications of 
dissimilar metal combinations, such as 
found in alloy trim in valves, bronze 
polish rods connected to steel sucker 
rods, alloy trim on pumps, etc., demon- 
strate that dissimilar metals are not 
necessarily undesirable. 

While the corrosion shown in Figure 
3 is truly dissimilar metal corrosion, the 
corrosion in the following illustration is 
not. This latter type is termed “ring- 
worm corrosion.” Actually it is related 
to the microstructure of the steel and 
the film-forming characteristics of the 
fluid. Further study of well conditions 
may allow the principles learned from 
the study of ringworm corrosion to be 
applied rather broadly. Generally, it 
seems that a good pearlite structure— 
such as shown in Figure 6—will mini- 
mize the rate of attack. It does not fol- 
low from this that a pearlitic low alloy 
Production Section 
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FIGURE 1. Corrosion-erosion in a choke body 

from a distillate well. This is an example of 

corrosion aggravated by high velocity of the 
fluid. 


steel is always better than a high alloy 
steel. It means only that for a given 
alloy content a pearlitic structure is 
usually the most desirable one. 

This brings us to the point of corro- 
sion control. There are various methods 
of attacking the problem. These may 
include even purely mechanical meth- 
ods, such as eliminating sucker rod 
pumps to stop rod wear or setting a 
centrifugal pump lower to eliminate 
cavitation-corrosion. Commonly, though, 
three clear-cut types of solutions are in 
general use. 

The first method—changing the na- 
ture of the corrosive agent—is particu- 
larly important where water is_ being 
recycled. Oxygen, which plays so large 





FIGURE 2. Stray current corrosion on exterior 
of pipe. 





a part, may be controlled or eliminated. 
One method of treating water for re- 
cycling requires complete aeration to 
precipitate all of the iron and some of 
the calcium carbonate. In one instance, 
this resulted in so much corrosion on 
input-well tubing and plugging of sand 
faces, by resulting corrosion products, 
that further treating of the water was 
necessary. The new treatment used vac- 
uum de-aeration and addition of sodium 
sulfite to consume the last traces of 
oxygen. This reportedly stopped the 
corrosion and associated plugging. The 
use of closed systems and gas blanket- 
ing of stock tanks also will aid in elim- 
inating oxygen. 

As with everything else, there are 
apparent exceptions. Sometimes aerated- 
water disposal systems do not give seri- 
ous corrosion trouble. The reason for 
this will usually be the presence of a 
protective layer of calcium carbonate. 
In considering a new field, there is no 
certainty that an adherent calcium car- 
bonate will form, and it is desirable to 
depend on surer methods of controlling 
corrosion. Even with tight protective 
scales corrosion attack may still occur 
at points of high turbulence such as in 
valves, pumps, and bends. 

Addition of inhibitors is another way 
to change the corrosive agent. Chro- 
mates have been used for a long time 
to minimize corrosion in engine jacket 
water systems, but it is doubtful that 
they can be used economically for the 
brines in water-flood operations. For- 
maldehyde is used extensively in wells 
having hydrogen sulfide in the pro- 
duced fluid. Proprietary organic com- 
pounds known as “Kontols” are being 
used successfully in both sour and 
sweet oil fields. They deserve a trial in 
water-flood work. 

Isolating the corrosive agent from 
the metal is the second method of com- 
bating corrosion. This may be achieved 
by lining pipe with cement or organic 
coatings, or by painting the decks of 
stock tanks. When cement lining is 
used, it should be kept in mind _ that 
portland cement is usually not resistant 
to acid water or water of very high 
carbon dioxide content. In at least one 
instance, though, a film of iron sulfide 
which formed on a dark portland ce- 
ment effectively prevented the attack. 
This suggests that high iron content 
cements may be desirable if hydrogen 
sulfide is present. Thin organic coatings 
have always suffered from pinholes and 
permeability. It is extremely difficult to 
obtain a completely continuous coating 
even on new pipe, and it is virtually 
impossible to obtain one on used steel 
coated in the field. As a result, coatings 
are generally used only where some 
corrosion is tolerable. As an example, 
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_ 4. The VOLUME PRODUCER, a 
Wtett-barrel, all metal Rods 
\ “type Pump, Custom Built for 
\\those troublesome wells 
ranging in depth from 500 

to 5,000 feet. 
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FLUID PACKED PUMP COMPANY - LOS NIETOS, CALIFORNIA 


oe 
DISTRIBUTED BY THE NATIONAL SUPPLY CO 
{ OiLMASTER | 
EXPORT OS Oye eo ae 0 ee A a a Or a een a 
oe Sea 
ZO ROCKEFELLER PLAZA, NEW YORK 


CO-DISTRIBUTORS: BERRY SUPPLY STORE, BEACON SUPPLY COMPANY, INDUSTRIAL SUPPLY COMPANY 
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FIGURE 3. Dissimilar metal corrosion on galvanized oil well tubing. 
The zinc here acted more noble than the steel base metal, with the 
result that the iron was being corroded preferentially to the zinc. 


they are used on input well tubing 
where uncoated tubing puts so much 
iron in the water that the sand faces are 
rapidly plugged by iron precipitates. Of 
course, thin organic coatings cannot be 
used if mechanical wear, such as by 
sucker rods, is involved. 

The third way of controlling corrosion 
is by the use of corrosion resistant ma- 
terials. Stainless steels and copper al- 
loys are resistant to the weak acids 
present in oil well waters. Some of these 
alloys, however, are unsuitable when 
air is present. On water-flood projects 
the copper alloys are commonly found 
in polish rods, as trim on steel and cast 
iron valves, and in pumps. Aluminum 
bronzes are often the answer to severe 
corrosion by aerated brine. 

Large scale trials of alloy tubing are 
in progress. Many of the operators of 
distillate wells are experimenting with 
various chromium and nickel steels such 
as 5 and 9 percent nickel and 5 and 9 
percent chromium. If superior perform- 
ance is demonstrated in this severe 
service, the alloys will deserve con- 


sideration for use in severely corrosive 
secondary recovery projects. 

Graphitization is practically an occu- 
pational disease of gray cast iron in 
water-flood work. This type of attack 
results in a softening of the iron, often 
to the extent that it can be cut with a 
knife. What actually happens is that the 
graphite remains unattacked while the 
ferrite—the relatively pure iron phase 
previously mentioned—is corroded away. 
As a result, the object has its original 
shape but not its original properties. 
At this point it should be emphasized 
that “semi-steel” is a gray cast iron 
and subject to the failings of cast iron. 
Highly alloyed cast irons, such as Ni- 
Resist, are not subject to graphitization 
in oil field brine. Copper alloys can 
also be depended on to remedy corro- 
sion when graphitization occurs. Al- 
most all water-flood brines require the 
use of something better than gray cast 
iron for satisfactory service. 

At first glance, ceramics would be 
expected to have no application in oil 
field work. However, porcelain plungers 





FIGURE 5 (Left). (2000X magnification) shows the spheroidized carbides in the severely corroded 


ring of Figure 4. 


FIGURE 6 (Right). (2000X magnification) shows the pearlitic structure of the more resistant 
material. In both photomicrographs the white material is the ferrite or relatively pure iron, and 


the dark material is the iron carbide. 
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FIGURE 4. Shows “ringworm” corrosion in a section of upset tubing. 
This is not the dissimilar metal corrosion of Figure 3 but is related 
to the microstructure of the steel. 


are being used in increasing numbers 
on pumps recycling brines. Porcelain is 
corrosion resistant and has_ excellent 
wear properties for resisting the action 
of the packing. 

Among the corrosion-resistant ma- 
terials, asbestos cement products are 
also giving outstanding performance. As 
salt water disposal lines, they are almost 
indispensable in some pools. With no 
major exceptions, the asbestos cement 
is resistant to all the oil field brines— 
sour and sweet, aerated and unaerated. 

There is no easy means of overcoming 
corrosion; there are methods that do 
not work. One such is the use of zinc 
spools or zinc and brass gadgets which 
are supposed to stop corrosion through- 
out the entire tubing string by their 
cathodic protective action. Cathddic pro- 
tection from these at best can be exerted 
over only a few feet, and in some of 
the devices only the brass rings are 
protected. If they have any value at all, 
it can be ascribed to the action of the 
zinc salts in helping to form a better 
film. Insulating flanges and true cathodic 
protection of the lines, while aiding in 
corrosion control on the exterior, can 
have no effect on internal corrosion. If 
the inside of the pipe is corroding, the 
answer lies in changing the nature of 
the corrosive agent, lining the pipe, or 
going to a different material. 

A less tangible but still a valuable 
tool in corrosion work is careful ob- 
servation of field performance. There is 
a great deal of information which can 
be gained from such study. For ex- 
ample, if two pieces of steel exposed 
under identical conditions corrode differ- 
ently, the reason for this should be in- 
vestigated. It may give the clue which 
points to the better steel. Marked eco- 
nomic benefits are more likely to come 
from this type of work than from the 
development of new alloys. 

Among articles of specific interest in 
the study of water flood corrosion are 
the following: 


M. H. Bartz and C. E. Rawlins, “Effects of 
Hydrogen Generated by Corrosion of Steel,’’ 
Corrosion 4, No. 5, pages 187-206 (1948) May. 

F. L. LaQue, ‘‘Galvanic Corrosion in Oil and 
Gas Weil Fluids,’’ Corrosion 5, No. 3, pages 
86-91 (1949) March, : 

R. W. Manuel, ‘‘The Effect of Carbide Struc- 
ture on Corrosion Resistance of Steel,’’ Cor- 
rosion 3, No. 9, pages 415-431 (1947) Sep- 
tember. 
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By J. E. KASTROP 


Gulf Coast District Editor 


— plastic coatings are the new- 
est and appear to be a most effective 
ally in the mitigation of external well- 
head corrosion in submerged oil and 
gas fields where salt-water action is a 
When the industry 
turned to the open seas and bays for 


serious problem. 
new oil reserves, it encountered new 
problems in the field of corrosion. 
Internal corrosion of various origins 
has been under investigations for many 
years, and in a majority of cases some 
satisfactory solution has been formu- 
lated. External corrosion due to atmos- 
pheric conditions was formerly a simple 
problem requiring only to protect the 
metal surfaces with a good coat of paint. 


If the job was done properly, adequate 
protection was afforded for a relatiy ely 
long time, and upkeep and repainting 
were merely a “fill-in’’ maintenance op- 
eration. 

External corrosion problems arising 
from marine conditions may be found in 
three types of locations: (1) fresh water 
lakes, streams and swamps; (2) bays 
and river mouths where considerable 
fresh water is mixed with salt water; 
and (3) offshore in the open waters of 
the sea or gulf. Well-head equipment 
placed near the water line of fresh water 
lakes, etc., posed no difficult corrosion 
problem, and the condition was handled 


in much the same way as _ well-head 








THE FAST-SPREADING use of plastics has brought the industry a new ally in the 
mitigation of corrosion. Among a long list of successful uses may be found plastic 
coating of well-head equipment to control external corrosion. Liquid plastic is find- 
ing widespread use in providing protection in the most severe cases of this type 
external corrosion in the fields of Galveston Bay. 
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Typical of plastic coating operation in 

Galveston Bay is this steel work barge 

tied up to a producing well. All equipment 

and material are carried on the barge, 

which is towed to location by tug in 
background. 


equipment was treated on land. A good 
painting job sufficed. 

Offshore locations are generally drilled 
from elevated structures which support 
equipment well above maximum antici- 
pated wave heights. Upon completion 
of these wells, surface equipment was 
placed well above wave action on the 
structure, and the primary concern was 
that of a salty atmosphere. Surface pipe 
extending from a point well below the 
mud bottom up to the platform was 
heavily coated prior to installation. 

In the protected waters of the salty 
bays and inlets, it was possible to drill 
piling 


wells from sunken barges and 
platforms. Upon completion, well-head 
equipment was located at the water line, 
subjecting it to alternate wetting by the 
bay waters and drying in the hot sun. 
3ay is typical of such condi- 
sodium 


Galveston 
tions. The concentration of 
chloride, though less than average ¢ 2 
water, is sufficient to penetrate some of 
the best paints in six to eight months 
and to cause the metal to corrode. 
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Wells in the shallow, protected waters 
of Galveston Bay are plagued with a 
year-round salt water corrosion prob- 
lem. The fight against corrosion here 
has been in progress almost since oil 
was first discovered in the bay in 1938. 
Early practice involved a continual paint- 
ing program, using painting material 
normally effective on land wells. These 
paint coatings, lasting from six to eight 
months at best, had to be scraped off 
and the surface prepared for another 
series of paint coatings. Severe action 
of the salt spray and heat broke down 
the surface of former paints and the 
salt water penetrated to the metal. After 
several months, corrosion began to form 
underneath the coating, causing it to 
blister and flake off. 

When Gal- 
veston Bay was relatively few, a con- 
painting program 


the number of wells in 
tinual scraping and 
could be maintained. During World War 
II the personnel shortage made it neces- 
sary to curtail this maintenance pro- 
gram, which in itself was costly. Con- 
tinual development has brought the total 
number of producing wells in the Gal- 
veston Bay area to about 100. Even in 
peace-time when ample crews are avail- 
able to keep up the scraping and paint- 
ing program, the job became too large 
and expensive. It was mandatory that 
the corrosion problem be licked by some 
other means. 

Developments in the field of plastics 
in the past few years included coatings 
which, if properly applied, offered a 
definite advantage in well-head corrosion 
of this type. A test application of liquid 
plastics on one christmas tree in mid- 
1947 that after an extended 


period plastics were a definite improve- 


showed 


ment in external corrosion control. Dur- 
ing the test period, part of the tree was 


removed and a complete test was not 


made; however, the results obtained 
from the partially-covered tree were 
significant enough to justify a large- 


scale coating program. Since it requires 
at least 18 months to obtain a satisfac- 
tory test, the time element made it neces- 
sary to take remedial steps as soon as 
possible. Therefore, each well coated is 
in itself a test, and definite conclusions 
can be made at some future date. 

Since the spring of 1949, numerous 


christmas trees have been coated with 
liquid plastic. Standard Oil Company of 
Texas, producing about 49 wells in the 
Bay area, and Humble Oil & Refining 
Company, operating a similar number 
of wells, have made applications of plas- 
tic material on well-head equipment. 
Humble has plastic-coated about 40 wells 
and upon completion of the program, all 
of Humble’s wells in Galveston Bay will 
be coated. 

Liquid plastic tested and applied to 
Galveston 


wells in Bay is of a vinyl- 
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Christmas tree at left is undergoing a thorough cleaning by sand-blasting. Black rubber hose con- 
veys evenly-graded sand at 100 pounds pressure supplied by air compressor at right. Sand-blasting 
machine where air and sand are combined is immediately to right of pile of sacked sand at center. 


resin type. It is permanently thermo- 
plastic, neutral, non-oxidizing, and non- 
heat The 


carried in solution in a volatile mixture 


reactive in nature. resins are 


and form a protective film by evapora- 
tion alone. Once applied, these coatings 
taste. Films of these 


have no odor or 


resins are not attacked at normal tem- 


peratures by practically any strengths 
of alkalies or 
completely insoluble in alcohol, grease, 


mineral acids. They are 


oils and aliphatic hydrocarbons. 
Procedures employed in plastic coat- 





Half of the metal tub used to keep out water 

from submerged section of tree. Note construc- 

tion of water-tight joint made with other half. 

Lug bolts attached from inside the box make it 

possible to tighten the two sections around the 
well head. 


ing metal surfaces are relatively simple. 
However, proper application of liquid 
plastic to trees in Galveston Bay is com- 
plicated not only by the location in 
navigable waters, but by the weather. 
Since barges and other floating vessels 
the coating operation, 
factor and 
during 


are required in 
weather is the controlling 


accounts for the limited time 
which plastics can be applied. The at- 
mosphere must be dry and 
the bay waters calm to effect a good 


application. 


relatively 


Before liquid plastic can be applied, 


metal surfaces must be thoroughly 


cleaned of all foreign material, includ- 
ing dirt, oil, rust, old paint, and marine 
growth. Unless the metal is properly pre- 
pared, success of the job is lessened. 
One of the most effective methods of 
removing rust and other foreign matter 
surfaces, such 


from irregularly-shaped 


as valves and other well-head equip- 


ment, is by sand-blasting. Graded sand 


grains entrained in a stream of com- 
pressed air have long been a_ useful 
tool in foundries and metal working 
plants. The principle and equipment 


have been adapted to a mobile unit which 
can be transported by barge or truck 
to the well-head. The sand-blaster con- 
sists of a large hopper into which is fed 
evenly-graded sand (40-60 mesh). Sand 
is fed by gravity into special mixing 
equipment which entrains the sand in an 
air stream of approximately 100 pounds 
pressure supplied by an air compres- 
sor rated at 160 cubic feet per minute. 
The flows through a 


entrained sand 
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Closeup of sand-blasting action. The operator, well protected with heavy 
gloves and mask, directs the stream of sand and air at the corroded 
metal surface of the well head. Sand is permitted to fall into the bay. 


two-inch rubber hose and is directed to 
the metal surface by means of a tung- 
sten-carbide nozzle which concentrates 
the flow stream and gives the sand 
grains the necessary velocity. Since it 
is not economical to recover the sand, 
it is allowed to fall into the bay. 

A three-man crew is required to clean 
the well-head properly prior to coating 
with liquid plastic. A foreman-in-charge 
controls the work schedule, transporta- 
tion and material supply, in addition to 
supervising the actual operation. A sand- 
blaster and helper handle the sand-blast- 
ing equipment. Since plastic coatings dry 
in a relatively short time, one painter 
operating automatic spraying equipment 
is able to keep pace with the sand-blast- 
ing crew providing he is supplied with 
boat transportation when needed. 

A steel work barge was loaded at 
Barber’s Cut near La Porte, Texas, and 
towed to the fields in Galveston Bay by 
tugboat. Equipment consisted of a 160- 
cubic-foot air compressor, sand-blaster, 
air-breathing apparatus for the operator, 
and paint spraying equipment. Materials 
required were several tons of graded 
sand and ample quantities of various 
types of liquid plastics. 

In order to provide the necessary 
protection against corrosive action of 
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the saline bay waters, the conductor 
pipe and all equipment extending above 
a point about two feet below the average 
water level had to be cleaned and coated. 
Such an operation required that some 
means be provided to keep the water 
from flooding the working surfaces be- 


low the water line. 


Subsurface Protection 

A simple yet effective metal tub or box 
open at the top was made of plate steel 
to fit snugly around the surface casing 
and was large enough to enclose the 
lower spool and valve of the well head. 
This box measured 4 feet wide, 6 feet 
long, and 5% feet high. It was cut in 
half along the short axis. A rubber seal 
ring fitted into semi-circular channels 
welded to the bottom of the box formed 
a water-tight seal around the surface 
pipe. Mating edges of three sides of both 
sections of the box were made so that 
a tongue and groove fit was effected 
between them. Lug bolts that could be 
inserted in place and tightened from in- 
side the box made it possible to join the 


two sections tightly against a rubber 


gasket to form a water-tight joint. When 
installing the box around a well, it was 
necessary that the crew work in water 
until the box was bolted in place and 
the water pumped out. 





Sand-blaster’s equipment includes an air hose which supplies him fresh 
air and a rubber face mask and a heavy canvas head piece. Adjustable 
diaphragm valve at operator's waist permits him to vary his supply of air. 


Weight of the box made it necessary 
that a crane or hoist be available to 
place the box around the lower section 
of the tree. Since each well was equipped 
with a galvanized steel structure which 
afforded protection against floating ves- 
sels, the box had to be fitted inside and 
below these members. Although the 
working space inside the box, once 
pumped dry, was limited, it was suffi- 
cient for one man to either sand-blast or 
coat the submerged part of the casing 
nest. 

The protective film is applied in two 
operations: plastic coating that part of 
the tree exposed above water, and coat- 
ing the lower section below water level. 
The upper section is more easily treated 
since all parts are exposed and more 
working space is available, although the 
area to be cleaned and coated below the 
water is considerably less. 

Upper section of the tree is sand- 
blasted until the metal is perfectly clean. 
Depending upon the corrosive conditions 
of the well, from 30 to 75 sacks (weigh- 
ing 100 pounds each) of graded sand 
are used per well. Experience in Gal- 
veston Bay indicates that from 10 to 12 
hours are required to properly prepare 
a tree.for plastic coating. 

A small one-inch rubber hose attached 
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Automatic paint spraying equipment (left) used to apply various types of liquid plastic on well-head equipment. After six coats of liquid plastic, the 
finished tree (right) has the appearance of factory-new equipment as shown above. Flange protectors will be strapped around each flange and filled 
with a water-repellent grease to further protect the flange bolts. 
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showed that after nine months immersion in Galveston Bay, anti-fouling plastic showed a marked absence of marine 


Results of anti-fouling tests 
growth compared to a similar test panel coated with conventional anti-fouling material. 
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to the volume tank of the air compres- 
sor supplies the sand-blaster with fresh 
air during the blasting operation when 
the atmosphere near the tree is filled 
with sand and dust. An adjustable dia- 
phragm valve strapped to the waist of 
the sand-blaster permits him to regulate 
the amount of fresh air entering his 
rubber face mask. In addition to this 
mask, which is fitted with a rectangular 
viewing window, the sand-blaster wears 
a head piece made of heavy canvas 
that covers his head and shoulders. A 
bill on the cap supports the canvas 
away from the operator’s face. Purpose 
of this hood is to prevent sand and dust 
from getting into his hair and ears, and 
down his neck. Heavy work gloves pro- 
tect his hands from the stinging blast 


of sand. 


Surface Preparation 
After all visible rust and foreign ma- 
terial have been removed from the metal 
parts, excess sand is blown from the 


cleaned surfaces by dry air. After care 





ful visual inspection, the upper section 
of the tree is covered with six different 
coats of liquid plastic. The first coat is 
a “wash primer” which forms a complex 
metal-resin-phosphate film at the metal 
interface. It is dark green in color and 
is an alcohol solution of polyvinyl bu- 
tvral resin, pigmented with an insoluble 
zinc chromate; phosphoric acid and 
thinner being added immediately before 
application. Containing low solids, the 
wash primer penetrates into cavities 
and corrosion pits. A film of 0.3 to 0.5 
mils is adequate. 

The primer is followed by two coats 
of anti-corrosive primer, a brilliant 
orange in color, which consists of viny- 
lite resin VAGH, red lead which serves 
as a pigment, methyl isobutyl ketone 
which is the solvent and toluene, the 
diluent. A plasticizer is added to viny- 
lite to give the coating toughness and 
ductility. Each coat is allowed to dry for 


at least one hour. Three finish coats 


are applied. The first is red, the second 


gray, and the last is red. Different 


Painter spraying the first plastic coat on the freshly-cleaned tree. This dark green coat is called 
a “wash primer” coat. Because plastic paint dries relatively fast, one painter is able to keep pace 
with the sand-blasters. 
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colors are used in order that the painter 
can readily determine when the previous 
coat has been thoroughly covered. The 
liquid plastic finish coat is based on 
vinyl resin VYHH, which contains 87 
percent vinyl chloride and 13 percent 
vinyl acetate, giving a desirable balance 
between chemical resistance, solubility 
and film toughness. With six coats of 
liquid plastic applied as described above, 
a minimum film thickness of five mils 
should be obtained. Each coat of plastic 
requires about one gallon of liquid 


plastic. 
Below-Surface Treatment 


In order to work on the surfaces be- 
low water level, the metal box must 
be installed and the water pumped out. 
The lower section of the casing nest be- 
ginning near the water line and extend- 
ing down to a point about 24 inches 
below the average water level is 
thoroughly sand-blasted. The wash 
primer and anti-corrosive primer coats 
are applied to the lower section of the 
casing nest in the same manner as these 
coats were applied to the upper section 
of the well-head assembly. The two sec- 
tions are treated differently in that the 
lower section is covered with two heavy 
coats of anti-fouling plastic instead of 
three finish coats. 

This anti-fouling material is similar 
to the regular finish material except that 
it is formulated with cuprous oxide, 
designed so that water will slowly pene- 
trate the outer layers and dissolve the 
cuprous oxide which is a poison to 
minute fouling organisms. It does not 
and is not intended to give corrosive 
protection. The metal box is removed 
immediately after the last anti-fouling 
coat has been applied. 

Additional measures to combat cor- 
rosion of the exposed flange bolts in- 
clude placing a flange protector around 
the juncture of each flange and filling 
the annulus with a water-repellant 
grease. 

As new wells are completed in the 
bay area, the assembled tree will be 
coated prior to installation, thereby re- 
ducing the coating costs. It is contem- 
plated that a regular inspection and 
maintenance plan will be inaugurated 
when the coating program has been 
completed. If the tree is found to be 
scuffed and the plastic film broken, a 
simple preparation job and touching up 
will put the protective coating back in 
good condition. 

Inasmuch as these coatings appear to 
be far superior to other coatings tried, 
it is expected that the interval between 
inspections will be longer and the main- 
tenance job will be less. A drastic re- 
duction in external well-head corrosion 
costs is anticipated. 
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Secondary Recovery Evaluation 


1 
‘| HE evaluation of an oil property for 
secondary recovery operations consists 
of two basic problems, each dependent 
upon the other. The first is one of reser- 
voir engineering and the second a com- 
bination of cost and mechanical engi- 
neering. Neither can be considered fairly 
without the other as oil producers are in 
a business to produce dollars from the 
sale of oil and not solely for the love 
of producing oil. 

The two basic factors then form the 
valuation problem which is the addi- 
tional barrels of oil that can be pro- 
duced at a profit. It is first necessary 
to estimate the total additional oil which 
physically might be recovered by second- 
ary operations and then, from a study 
of the estimated costs required for de- 
veloping and producing such oil, de- 
termine whether or not a project might 
be economically feasible. 

Che two principal methods of second- 
ary recovery are gas or air injection and 
water flooding. The first of these has 
had the widest application to date and 
has been responsible for a large amount 
of increased oil recovery. In recent years, 
however, the use of water flooding has 
greatly and has spread to 
most of the areas in which air or gas 
injection was formerly used. Experience 
in most cases readily indicates a great 


increased 











By R. C. EARLOUGHER 


Earlougher Engineering, Tulsa 





FACTORS WHICH must be considered 
in the study of possible secondary 
recovery operations are inspected, 
and recommendations made as to 
principal considerations to be sur- 
veyed. This article is a condensation 
of a paper delivered at the 75th An- 
niversary of the Colorado School of 
Mines and was presented at a recent 
meeting of Kansas-Oklahoma wa- 
ter-flood operators at Independence, 
Kansas. 











degree of superiority of water flooding 
over air and gas injection. 

In evaluating a property for water 
flooding it is first necessary to make an 


estimate of the additional oil which 
should be recoverable under develop- 
ment and operating procedure most 


adaptable to the property. In estimating 
probable oil recovery the factors of past 
oil recovery, production curve, net sand 
thickness, porosity and permeability of 
the sand, present oil and water satura- 
tion, and oil viscosity are the most im- 
portant. In determining the economics 
of recovery, the additional factors of 
condition of old wells and lease equip- 
ment, depth, water supply and price of 
oil must be considered. 


















































A complete set of field records in- 
cluding oil recovery, drillers’ logs, and 
individual well history for primary period 
of production is extremely helpful but 
seldom available. In general, a property 
which has yielded a good primary re- 
covery is a good prospect for water 
flooding provided there has been no 
natural water drive. If the original oil 
wells have been maintained in good con- 
dition, it is possible that they can be 
used advantageously in the secondary 
program. 

When the necessary primary produc- 
tion data are available, lease produc- 
tion curves should be prepared on semi- 
logarithmic paper. A study of such curves 
coupled with field information regard- 
ing water production from the oil sand 
usually will indicate whether or not a 
natural water drive has been active. 

The total oil recovered should be con- 
verted to average 
as barrels per acre and barrels per acre- 
foot. In order to do this it is necessary 
to estimate the number of productive 
acres and average net feet of sand. Prior 
to the availability of a number of cores, 
net sand thickness must be estimated 
by applying a factor to the average 
gross thickness indicated by drillers’ 
logs. This factor may range between 
50 and 90 percent, depending upon the 


recovery expressed 
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FIGURE 1. Gross production curve, Wellsville Oil Company's Sarah Everett 
lease, Rogers County, Oklahoma, showing effects of vacuum, air injection 


and water-flood operations. 
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FIGURE 2. Gross production curve, Wellsville Oil Company's Mike Martin 
Depew lease, showing effect of various types of secondary recovery and 
economic threshold at end of period studied. 
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area. In the Mid-Continent area it 
usually averages 70 to 80 percent. 

In general, in the Mid-Continent area, 
it has been nected that sands which have 
primary recovery of 160 to 200 barrels 
per acre-foot or 13 to 15 percent of the 
total pore space, will yield a very good 
additional recovery by water flooding 
provided there has been no active natural 
water drive. It has also been observed 
that in gas expansion type reservoirs 
the cumulative oil produced during the 
first two or three years after initial drill- 
ing usually amounted to 50 to 60 percent 
of the ultimate oil recovery. When such 
a relationship is found, it is usually safe 
to conclude that no active water drive 
has been present in the reservoir. 

The condition of old wells should be 
checked closely. In general, it has been 
found that on old properties drilled 30 
years or more ago neither the old wells 
nor the equipment can be utilized to 
an advantage. Old oil wells generally 
are not satisfactory for water injection 
purposes because of the presence of 
upper gas sand and perhaps some bot- 
tom-water sand which was shot initially. 
When a good water-flood recovery is in- 
dicated it is usually advisable to at least 
drill new wells for injection purposes 
and frequently new wells for producers. 
Many times it is even cheaper to re-drill 
the lease, using a wider well spacing, 
than it is to use all the old wells. 

The gravity and viscosity of oil should 
be checked, principally for the economics 
evaluation, inasmuch as the price of oil 
is related to gravity in most areas. So 
long as the gravity is 28 degrees API, 
or higher, the viscosity will normally 
be below 30 centipoises and flooding 
would be successful. For lower gravity 
and higher viscosity oils, other factors 
such as permeability, oil and interstitial 
water saturation, and depth need to be 
considered in more detail. 

Several cores are highly desirable in 
the evaluation of any lease or group of 
leases for secondary recovery. Each core 
should include the entire sand section 
together with several feet of formation 
above and below the oil pay zone. 

The field study needs to include also 
a source of water. While either fresh 
surface water or a suvsurface salt water 
supply can be used, it is believed that 
subsurface salt water is to be preferred. 
The principal consideration is that of 
an adequate and continuous supply. 

At the completion or in conjunction 
with the field study, there is considerable 
laboratory work to be done. This con- 
sists principally of core analyses per- 
formed on fresh cores secured from ex- 
ploratory or test wells. The core analy- 
ses should include permeability, porosity, 
oil and water saturation, and flooding 
test determinations. Gravity and viscos- 
ity of the oil should be checked. The 


principal determination desired from 
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FIGURE 3. Unit injectivity capacity vs. permea- 
bility to determine optimum recovery conditions. 


core analyses is the amount of oil re- 
coverable from the sand by water flood- 
ing. This, for the most part, is dependent 
upon the difference between oil satura- 
tion present in the sand and residual oil 
saturation after water flooding. 

If cores have been flushed to any 
great extent during the coring process, 
the oil saturation cannot be determined 
directly, but must be calculated. In such 
cases it is very helpful to know what 
the primary oil recovery had been. Re- 
cently, it has been proven that porosity 
methods long used and accepted in the 
oil industry give results which are as 
much as 5 to 15 percent higher than 
actual effective porosity of the reser- 
voirs; in turn, such an error in porosity 
values can result in a calculated flood 
recovery that is 20 to 50 percent high. 

Permeability, together with depth, is 
used in the determination of well spac- 
ing and injection pressure required. Even 
with tight sands, it has been found 
feasible to use much wider well spac- 
ing, such as 660 by 660 feet up to 1320 
by 1320 feet, provided the depth is 
sufficient to permit the use of injection 
pressures ranging up to 1500 pounds 
per square inch. The basic theory and 
formulae of permeability, however, are 
not applicable to calculation of water 
injection rates and, although a great 
deal of material has been published re- 
garding the fundamentals of effective 
permeability of porous media to various 
fluids, it has been found that there is a 
very poor correlation between field in- 
jection performance and laboratory the- 
ory of rermeability. On the other hand, 
a workable relationship between aver- 


age well permeability and settled injec- 
tion rate has been established for sands 
in the Mid-Continent This per- 
mits a reasonable estimate of water 
injection based upon laboratory permea- 
bility determinations using air on ex- 
tracted and dried core samples. For ex- 
ample, it was found that a well having 
milli- 


area, 


an average permeability of five 
darcys will take water at one-fifth the 
unit rate of one having an average of 
300 millidarcys, even though theoreti- 
cally the ratio should be approximately 
one to 60. This probably is the explana- 
tion of why permeability distribution 
usually is not too important a factor in 
water flooding. 

From the core analyses, and, if possi- 
ble, together with the past field history, 
it is possible to estimate the amount of 
recoverable oil remaining in 
Next, a field recovery 
factor must be applied to obtain the 
held regular 
flooding plan can be used, this factor 
will vary between 50 and 90 
percent, depending primarily upon the 


physically 
the reservoir. 


recovery estimate. If a 


usually 


degree of oil saturation. If the estimated 
recovery is not sufficient to support 
regular development and instead a scav- 
enger or “poor boy” plan has to be 
used, the recovery factor probably will 
vary between 25 and 50 percent. 

When the estimate of probable oil re- 
covery has been completed with a range 
of values determined for different flood 
developments, it is necessary to estimate 
the development cost for each. 

Development costs in the Mid-Conti- 
nent area range between about $1400 
per acre for 330 by 330-foot spacing at 
500-foot depths, $2000 per acre for 660 
by 660-foot spacing at 1300-foot depths, 
and $2500 per acre for 1320-foot spacing 
at 2900-foot depths. These costs include 
the drilling of new producers as well as 
input wells. The amount required to de- 
velop a “poor boy” flood may be as 
little as $300 to $500 per acre. This 
cost does not include the drilling of 
new oil wells and input wells. 

The principal considerations in a sec- 
ondary recovery evaluation are as fol- 
lows: 

1. Estimate the amount of physically re- 
coverable oil remaining in the sand. 
2, Determine whether or not water can 
be injected into the oil pay sand at a 

satisfactory rate. 

3. Determine the best type of develop- 
ment plan and program to give the 
greatest ultimate profit. 

4. Estimate recoverable oil based upon 
development plan to be used. 

. Estimate the cost of development. 


un 


on 
~~ 


. Estimate yearly operating costs and, 
in turn, yearly income, pay out and 
present worth. 

. Determine that sufficient 
water supply is available. 


source of 
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Part 3S - (CONCLUSION). GAS WELL FLOW RATES FROM ELECTRIC MODELS 


By LEO E. HINES 


Division Production Engineer, The California Company 


* the Cranfield Basal Tuscaloosa 
Reservoir, a different ap- 
proach must be used from that of the 
usual model studies made upon a normal 


somewhat 


gas reservoir to duplicate field produc- 
ing conditions. As previously shown, 
the Basal Tuscaloosa Reservoir has a 
narrow, though sizable, black oil re- 
serve completely encircling the gas cap. 
To sweep the black oil band of its black 
oil efficiently, as much of the gas cap 
gas as possible must be produced 
through the black oil wells. As the 
result, in the general production plan, 
gas from the black oil well separator 
batteries (gas from wells which were 
originally black oil 
priority over the gas cap control station 
gas (gas from wells which were orig- 
inally gas cap wells). However, the sum 
of the two volumes must, daily, equal 
90 million cubic feet which is the plant 
allowable. This, in effect, 
that black oil production 
rates are controlled by means of 
measured monthly GOR tests; that is 
their resulting daily production rate is 
established and controlled by structural 


wells) must get 


inlet daily 


means well 


position, volume of gas and oil which 
the well is capable of producing and the 
proximity of the flooding dry gas bubble. 


The gas cap wells, or gas cap control 
station wells, must necessarily make up 
the remainder of the daily plant intake 
allowable of 90 mmcef. In effect, the gas 
cap well’s production is varied in ac- 
cordance with gas demand up to 90 
mmcefpd. However, the individual well 
daily production rates are predicated on 
electric model studies of properly flood- 
ing the gas cap with dry gas. Specifically, 
each gas cap well produces on a per- 
centage of the total gas cap demand 
which is consistent with the plant daily 
allowable of 90 mmcf and the instan- 
taneous daily volume of gas produced 
from black oil wells. For example, if 65 
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mmefpd were being produced through 
black oil wells, the gas cap wells would 
then produce at 25 mmefpd. This 25 
mmefpd would be distributed among the 
various gas cap producers, with each 
well getting a percentage of the 25 mmcf 
that would be consistent with those per 
which 


well flow rate were 


determined by electric model analyses. 


percentages 


In order to duplicate these necessarily 
changing reservoir conditions by electric 
model studies, a series of model analyses 
must be made such that each changing 
condition in the production plan can be 
incorporated. The final 
chron analysis reflects a summation of 


three of these conditions (Figure 22). 


presented isO- 


Due to the complexities discussed con- 
cerning variable production rates, and 
the fact that an undue amount of space 
would be necessary in order to present 
determined individual well producing 
rates, an omission of these rates is made. 


Description of Electric Model Analyses 
of Basal Tuscaloosa Sand 

On most of the Cycling-Pressure 
Maintenance projects in operation to date 
a detailed study of producing to an eco- 
nomic limit has been made using elec- 
tric model analyses methods? 9, 10, 11, 12. 
Results of these studies generally indi- 
cate dry gas flood patterns possible in 
indicating cy- 


addition to calculations 


cling “end date,’ 


” recoveries, etc. 


For the Lower Member of the Basal 
Tuscaloosa sand, similar studies have 
been made. However, in this article, 


only the methods used in electric model 
calculations and resulting flood patterns 
will be presented, since an economic 
analysis, the recovery, etc., of cycling- 
pressure maintainence in the Cranfield 
field were presented in the first article. 

Electric model analyses been 
made on the Lower Member of the 
Basal Tuscaloosa sand with a potentio- 


have 





(Unit 


metric electric model. In effect, a scaled 
model of the sand is carved out of wax 
The wax model is cut to typify sand 





thicknesses as indicated by the isopach 
map of the sand. The producing and 
injecting wells are located within the 
wax model of the sand relative to 
their specific map location. In short, the 
model is as nearly as possible a scaled 
the producing horizon. An 
dichromate) is 


replica of 
electrolyte 
poured into the hardened wax model, 
and this liquid acts as a conductor for 
which is injected 


(potassium 


the electric current 
into the model. In producing the model, 
any rate for any well may be used. The 
resulting isopotential distributions will 
then reflect the production- 
injection schedule within the model. 


imposed 


Numerous trial and error models were 
run, using all possible variations in per 
well flow rates for the Tuscaloosa sand 
in the Cranfield field. These patterns 
were necessary in order to determine the 
most efficient initial break-through pat- 
tern or dry gas sweep. Determination of 
the most efficient pattern was completed 
after running some twelve model studies, 
production vari- 
However, 


having certain 
ations from 
resulting patterns and determined per 
indicate the 


each 
one another. 


well producing schedules 
value of the project. 
Figures 21 and 22 indicate the final 
isopotential and flood maps respectively. 
The numbered flood map 
are one year increments from starting 
date. the one year increment 
lines are calculated on a 100 percent 
sweep basis. It is generally accepted by 


lines on the 


However 


’ 


most that a driving gas to the driven is 
not 100 percent efficient, i.e., as to its 
displacement efficiency. Experience has 
shown that a good sweeping efficieney 
for the invading dry gas is from 70 to 
85 percent. This means that relative to 
the presented patterns, the dry gas will 
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Fully normalized ing conditions encountered in day-to-day operations, 
and fully tempered. Bethlehem produces four types of sucker rods, known 
as the “Big Four.” Each of these rods is designed for 
economical performance under certain well conditions. 
The range of the four rods is so wide that they meet vir- 
tually every pumping need. 

Should you have any question about the “Big Four,” 
or about any of the sucker-rod accessories produced by 
Bethlehem, put it up to a Bethlehem engineer. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
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invade the producing wells by the prod- 
uct of the time indicated for the 100 
percent flood to break through and the 
actual sweep efficiency of the sand. 

A comparison of electrolytic model 
analyses and actual field tests, after 
approximately four years of operation in 
the Cotton Valley field’ 11, reveals the 
Bodcaw sand was being swept to 85 
percent.17 

Recovery calculations for the Basal 


Tuscaloosa are based on a 70 percent 
sweep efficiency factor. If this factor is 
reasonable, valid and constant through- 
out the field, then for a well that is 
indicated, in Figure 22, as being invaded 
in four years, by dry gas, would actually 
be invaded in 2.8 years. This assumes 
constant permeability throughout the 
reservoir which is not true; however, it 
will serve as a first engineering approxi- 
mation, in order that balanced individual 





gas well production rates may be 
initiated. These determined rates, in the 
future, will be adjusted to fit the actual 
measured reservoir isobaric profile. The 
per well flow rates will then be adjusted 
in such a manner that the indicated 
flood pattern, Figure 22, will be effected. 

The inside dotted line on Figure 22 
indicates how the field was produced to 
July 1, 1948, by showing the calculated 
shape of the injected dry gas bubble. 
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FIGURE 21. Electric model isopotential map. 
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ONE is always 
Outstanding! 


Churchill Downs on May 17, 1875 was the site 
of the first running of the Kentucky Derby. Here, 
the winner of the “Run for the Roses” receives 
the floral horseshoe symbolic of victory. The 76th 
running is scheduled for the first Saturday in 
May at Louisville, Kentucky. 


For more than half a century, 

Jones sucker rods have been noted 

for their ability to lift loads 

successfully under conditions of shock, 
abrasion, strain and corrosion that 

have spelled premature failure for lesser 
rods and couplings. 


The reason can be found in 
metallurgical experience that determines 
the best steels to be used—production 
skill that employs specially designed 
automatic machines, furnaces and 
proven methods—close attention to 
detail and careful inspection—a 

policy of follow-through that includes 
the correct handling and running 

of rods and a specialized knowledge of 
the variety of pumping conditions 

and problems encountered in the field. 


That’s why, when you specify 
Jones, you get the “thorobreds” of 


sucker rods. 


THE S. M. JONES COMPANY 


(Subsidiary of Buffalo Bolt Company) 

General Office and Factory: ToLEDO, Onto 

Sales Office: Kennedy Building, Tulsa, Okla. 

Export Sales Office: Buffalo International Corp. 
50 Church Street, N. Y.C. 
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1948, only four injection 
this 


Until July 1, 
wells were used; 
date, five “center of the field injection 
wells” have been injected into. The re- 
mainder of the flood pattern, Figure 19, 
shown after July 1, 1948, indicates the 
pattern shape due to the imposed pro- 
duction schedule and the use of five 
injection wells, plus considering the 
break-through of dry gas into the west 
and south wells, resulting in their shut- 
in, followed by gas 
being taken from key wells from the 


however, since 


well production 


east and north sides of the field. These 
key wells, although originally black oil 
wells, will be essentially gas cap gas 
producers when dry gas breaks through 
to the west and south edges of the 
field. 

A study of the gas and black oil well 
distribution in this field will reveal that 
oil wells are located on the extreme 
edge of the structure and they have an 
almost continuous 40-acre space drilling 
density encircling the entire pool. The 


gas wells are located inside the black 





oil producers. Essentially, this means 
that although the gas cap well’s produc- 
tion may be shut in, there will continue 
to be a definite pressure differential 
across the reservoir to partially cause 
the dry gas to continue its movement 
into the black oil band. Further study 
should indicate that as the black oil 
wells deplete their oil, weighted pressure 
remaining constant, gas cap gas will 
gradually move out causing the GOR of 
these wells to rise to a maximum equal 
to the GOR of the gas cap wells. An- 
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FIGURE 22. Electric model isochron map. 
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have the bottom hole pu™P 
turn of valve is shown in the records of 
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able by the operator Free Pumping put oil 
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other increase in GOR of these wells 
will be effected when subject wells are 
invaded by dry gas. The presented flood 
patterns of the Basal Tuscaloosa for- 
mation reflect these ever-changing 
reservoir deviations from the normal as 
nearly as possible. 


Equations 

A resume of equations™ 
analogy of fluid flow in isotropic porous 
media to the flow of an electric current 
in isotropic conductors illustrates the 
basis of establishing the various per well 
producing rates in order to effect the 
desired flood pattern of the reservoir, 


indicating the 


Figure 22. In addition, a mathematical 


treatment showing the relation of 
reservoir pressure distribution under the 
flow conditions to its 


steady state 


counterpart the electric model’s iso- 
potential map is given. 

If I is the current flowing through a 
unit cross sectional area which has a 
specific restivity of p, and a cross section 
where there is a voltage gradient of 

SE SE SE 

8x : Sy > 82 
the law governing the flow of electricity 
is given by 


2) 1 6E 
kx=— ——; ly=—— =; 
p §x p dy 
] ——1 SE (1 
p 98z 








GOR * /000 


This relation is popularly known as 
Ohm’s law. 

Darcy’s Law which expresses mathe- 
matically the relationship involved with 
a fluid flowing through a porous media, 
may be written as: 


Vx = —K_ oe. Vy ne 
aw 8x wh dy 
Vz=—K_8P (2) 
HB 8z 


is the volume rate of flow of 


Where V 
a fluid, whose viscosity is yw, through a 
unit cross sectional area of sand whose 


permeability is K, and 





éP 5P 5P 
dx ° by ’ 
is the pressure gradient across the unit 
cross section, where x and Y axes are 
normal to the area in question. 
It may be noted that if the reciprocal 


of the specific resistivity is made numer- 


ically equal to the value of the Darcy 


equation, the two relations are identical. 
In the two equations, it may be seen 
that fluid flow is directly comparable 
to current flow, and the electrical po- 
tential is comparable to the pressure 
drop in the sand caused by flow through 
it. However, it must be kept in mind 
that in solving a fluid flow problem, the 


compressibility of the fluid, which would 
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FIGURE 23. Basal Tuscaloosa reservoir performance curves. 
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not enter into the electrical problem, 
must be considered. 

Letting V equal the velocity of a 
piston fitted into a tube, whose area is 
unity and assuming the tube to be work- 
ing at reservoir conditions, the velocity 
of an incompressible fluid in unit 
volumes per unit time is V. This may 
be expressed as: 

5V 
—=0O (3) 
8x 

Expressing this equation for the y 
axis and adding, we obtain: 

6Vx 8Vy 8Vz 
“x Tt Te =° @ 

This is defined as the Law of Con- 
tinuity for an incompressible fluid which 
states simply that assuming a saturated, 
rigid boundary system, for every volume 
which goes into the boundaries of the 
system, an equal volume must come out. 

To liken the 
reservoir problem, we must assume a 
permeability factor K, 
of the fluid 4. Combining equations (2) 
and (4), we obtain: 


case of the piston to a 


and a viscosity 


(5) 


Since the ratio of the permeability to 
viscosity is not a function of the axes of 
the system, (5) may be expressed 
classical Laplacian form: 

&’P &’P ie 
petty =o © 

This equation may be designated the 
differential equation of flow for an in- 
compressible fluid. Equation (6) indi- 
cates that an incompressible fluid con- 
of flow, and 
any pressure 


forms to steady state 
throughout the reservoir, 
changes at any point in the system are 
manifested immediately. Further, equa- 
tion (6) indicates that the 
distribution is a function of the inde- 


pendent variable, and a solution to this 


pressure 


equation may be expressed as: 
P= F (x,y) 


An equation of continuity expressing 
the density (6) distribution in a system 
may be shown. (A classical derivation 
of this equation may be found in any 


hydrodynamic text.) 


8(Vxy) 8(Vyy) 6(VzyY) 1 oF 
= 7 sy Sz ~K &t 
(7) 
Whee Xe 
pct 
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K = Effective permeability of c= The compressibility of the be expressed as: 


the sand fluid Bs Ve ‘or 
w= Viscosity of the fluid 5 ; ete Where Y = Density of the gas tor 
The density of a gas in isothermal ¥e= Density of the gas for P. 


f= Effective porosity of the mel f L 
diet 3 ; Then if equations (2) and (8) are 


sand flow is proportional to pressure and may 
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FIGURE 24. Basal Tuscaloosa reservoir depth pressure map. 
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d, skirted bronze seats Pro 
bearing surface for 
which means 


These oversize 
vide an unusually large 
the parallel expanding gate, 
more sealing ares. 

They serve as guides for the fu 
the gate and also carry the spring 
triple acting wiper or sealing rings which keep 

the gate clean, prevent loss of grease from the 
body and also provide still another effective 
seal against pressure. 

Because the area of these seats is consider- 
ably more than that area of the gate exposed 
to pressure, renewal is seldom necessary. How- 
ever, because they are renewable, they may --- 
like other parts of the valve .-- be changed on 
the lease, and ‘¢ desired, without removing the 


valve from the line. 
her of the several reasons 


W-K-M Valve will always eff 
will always open OF close under 


Il travel of 
actuated, 


why you may be 
ect a complete 
full rated 


pressure. 


PRESSURE SEAL BONNET 


Requires no flanges—"o studs and nuts. S 
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pressure. 
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e Parallel expanding gates — seal directly 
across both seats with no distortion what- 
r — positive shut off both sides. 


re body — "0 
seal does not 


eve 
e Combination wipe and seal rings keep the 
gate clean ..- pressure out... grease in. 
e Chrome plated gates. 
stem for 


e Double roller thrust bearings on 


ease of operation. 
e Combination plastic - chevron packing — 


uses no gland or gland follower. 
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substituted into equation (7) the follow- 
ing would apply: 


rr &?P? ep _ 1 $P 
8x? by? “$2? ans K St (9) 


A general solution for this nonlinear 
equation is not known; however, P” 
may be taken as the independent vari- 


able if ar the time rate of pressure 
decline, may be considered constant. 

It becomes obvious that no closed 
reservoir can flow in the steady state. 
However, the case of a gas injection- 
production system may be considered to 
flow in the steady state, i.e., if the sys- 
tem has the same reservoir volume 
entering as leaving the system. This is 


true since — of equation (9) in this 
5P 
case is zero, therefore, rendering K ot 
=<). 

thus making the equation linear in P’ 
and solvable for certain reservoirs and 
boundary conditions. In this case (9) 


becomes 


§? Pp? §?*Pp? 


§? Pp? ia 
38x? a dy’ sited 


“SF 


(10) 





Equation (10) may be termed the 
steady state equation for a gas which 
obeys the true gas law and is flowing 
under isothermal conditions. 


The form of the law of continuity 


expressed for the flow of electricity 
would be: 
Six bly 4 Siz — 4 
3x oho = (11) 
Since a5 , like the KX value of the 
p f 


reservoir form of the Laplacian equation, 
is not a function of the axes of the 
system, we may delete it and continue 
by combining equations (1) and (11). 
We then have: 

PED PE FE. 


ee eee (12 
$2” , 


a 

This equation is of the Laplacian form 

and pertains to the flow of electricity in 

a homogeneous isotropic conducting 
medium. 


From equations (10) and (12) the 
analogy between the voltage in the 
electrical model and the _ pressure 


squared of the reservoir may be seen. 
From equations (11) and (4) the ana- 
logy between the current and the aver- 
age volume rate of gas flow also may be 
observed. 


Development of a Reservoir Time Equa- 
tion and a Conversion Factor for 
Model Units to Reservoir Units 

In order to use the electric model to 
obtain a practical answer relating to 
actual porous media conditions, we must 
be able to compute the time of travel 
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for a particle of gas over whatever path 
may be taken in the reservoir. Further, 
we must be able to duplicate reservoir 
producing systems by electrical flow; 
then from electrical flow measurements 
and units, we must be able to make true 
reservoir calculations therefrom in 
reservoir units. 

To compute the time element of the 
progress line on any dry gas wave 
front, streamlines are drawn from the 
injection electrodes, or wells, to the 
producing electrodes, or wells. 

Each streamline is always drawn 
perpendicular to every isopotential or 
isobaric line it crosses. These stream- 
lines represent the path along which the 
particles of gas will travel. Consider a 
marked line of particles emerging from 
one electrode, or well, then at any point 
along the line of marked particles, the 
advance of a particle along a streamline 
the average 


direction of 


will be proportional to 
potential gradient in its 
advance. The pressure gradient may be 
obtained graphically by measuring the 





distance along a streamline between 
successive isopotentials or isobars, and 
dividing the difference in value of the 
isopotentials or isobars by the measured 
distance between them. The time ele- 
ment for the travel of a particle across 
subject interval is then the result of a 
calculation from an equation developed 
as follows: 

Darcy’s equation for the flow of a gas 
in a porous media may be written: 

AQ KAP b 

= 


—— W 


Yr aae (13) 


The change in volume could be ex- 
pressed as: 


AQ =AS wbrf (14) 


uc = Viscosity centipoise 
f = Porosity of sand 
K= Permeability of sand perms 
(6.329 & Darcys) 
AP = Pressure Differential over AS 
AS = Distance between pressure 
interval 
w = Width of section in question 


br = Thickness of section in question 
V = Volume rate of flow 

AQ = A known volume of gas 
At = An interval of time 


Substituting (14) into (13) and solv- 
ing for At 


ae (15) 
K AP 

The equation shows that the time for 
a particle of gas to travel from one point 
in a sand to another is directly propor- 
tional to the square of the distance and 
inversely proportional to the pressure 

difference between the two points. 
To compute the cumulative time of 
travel over several pressure increments, 
or say from one injection well to the 


final flooding edge of the dry gas 
bubble, a summation of all times of 
travel across the pressure increments 


traveled éver by the dry gas would be 
necessary. 

Equation (15) is expressed in reser- 
voir units and would be directly appli- 
cable to the measurement of isochron 
lines from a depth pressure map of a 
reservoir. This reservoir pressure map, 
however, should indicate a _ pressure 
distribution after steady state flow con- 
ditions have been reached. 

It is at this point that the 
becomes apparent for a factor which 
would convert measured isopotential 
lines of the model in terms of volts to 
pounds per square inch, or 
m= 
Pounds under actual reservoir conditions 
Volts under electric model conditions 


need 





This may be accomplished by relating 
the radial flow equation of true reservoir 
conditions to its analogous equation of 
electrical flow. 

The comparison of equations (1), (2), 
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(10) and (12) is the basis of the rules 
for converting numerical results of the 
electric model in terms of volts, ohms 
amperes to pounds, cubic feet, barrels, 
etc. 

A solution to equation (6) in the 
steady state case, for the calculation of 
radial sand face pressures, may be 


written as: 


2 R 
P,— Pe = sit Logs = (17) 
n=1 
qn = Atmospheric measurement 


(14.7 psi and 60° F.) of qn’ 


qu = Rate of liquid volume flow of | 


incompressible liquid measured 


at reservoir conditions. Other | 


nomers as previously described 
2 
2qn 14.7 for systems contain- 
Pi+Pe 

ng a periect gas 


Ri& Rw = Radii 


It can be shown that with equation 


2 a 
qa = 


(17), and proper substitutions, a radial 

flow equation adaptable to gas flow in 

porous media may be developed. This 

equation becomes: 

dau i. 

D.  p= One = ~—CS((18*+) 
1—P:= 37Kp, bO8: RY 

Further, by similar derivation, the 

electrical analogy of equation (18) may 


be developed. It would be: 


N 
E,— F.= > Re 
1— Ee- 2T7hbe Loge Rw (19) 
n=! 


The specific electrical equation for 
radial flow to be used in the analysis 


would be: 


; : i " 
Ey Ee oe Loge 7 (20) | 
in = Current flowing in any well 
p = Specific resistivity of electrolyte 
be = Thickness of electrolyte 
R. = A radius toboundary of system | 
Rw =A radius of producing bore 
E,— Ee = Potential difference between 


R. and Ry 
Comparing equation (18) with (20), 
it is obvious that the following are 
comparable and may be expressed in 


ratio to one another as: 


en be ~] 7 a 


21 


Gy 
Kbr 


Next, a ratio between the field pres- 
sure differential and model potential is 


expressed by: 


m soot (22) 








These two ratios automatically fix the | 
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ratio of the current to fluid flow q’e in 
the equation or: 


nmi = qa’ (23) 


qc’ = Barrels of gas to be injected and 
measured at reservoir conditions 


The variation in the density of the 
gas throughout the reservoir is neglected. 
It is merely assumed to be a constant 
value which is proportional to the 
average pressure of the reservoir. 


Effective Permeability 


In model studies, the mathematical 
term K is defined as the effective per- 
meability of the porous media which is 
being cycled. In the presented equations, 
it would be a value reflecting the over- 
all ability of the drilled formation, under 
study, to transmit an injected gas 
through it. The effect of casing perfor- 
ations and sand barriers would, neces- 
sarily, be reflected or incorporated in 
this value. In the Cranfield model 
studies an average value of .316 perms 
or .280 darcys was used. 

In the actual case, the effective sand 
thickness of a cycled reservoir is never 
known; i.e., it would be optimistic to 
believe that all variations in the per- 
meability profile could be determined 
even if 100 percent core recovery were 
obtained on every drilled well and with 
each foot of this recovery being analyzed 
for effectiveness. This should be obvious, 
since the effective permeability of a sand 
across a structure is a function of many 
more variables than generally accounted 
for in most core analyses. 


If an approach can be made to steady 
state flow conditions in a cycled reser- 
voir, the reservoir pressure pattern will 
remain constant. Further, if enough 
depth pressures on the producing wells 
are measured, i.e., with sufficient cover- 
age throughout the field, the resulting 
shape of the isobaric pattern will dupli- 
cate its counterpart, the electric model’s 
isopotential map. This is true with ex- 
ception for those areas of the reservoir 
whose permeability-sand thickness dis- 
tribution varies from the average effec- 
tive permeability-effective sand_ thick- 
ness of the reservoir. In other words, 
the reservoir’s distribution of isobaric 
lines measured in a 
while the production-injection schedule 
and resulting reservoir gas flow has ap- 
proached the steady state, in the main 
will be a function of the effective per- 
meability-effective sand thickness distri- 
bution in the reservoir, the geometry of 
the producing-injection system, and the 
injection - production schedule imposed 
upon the reservoir. Further, if these fac- 
tors are properly taken into account in 
the electric model’s analysis of the flow 
problem, the resulting shape distribution 
of the voltage drop lines or isopotentials 
will duplicate that shape distribution 


cycled reservoir 
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which is indicated by the measured 


reservoir pressure isobaric map. 


Analogy of Reservoir Pressure Distri- 
bution to Isopotential Map 


The basis of the electric model flood 
calculations has been presented. The 
resulting patterns using these theoretical 
equations and average effective per- 
meability for the entire field have also 
been presented, Figures 21, 22. However, 
a more detailed presentation of certain 
presented equations will further indicate 
the analogy of a reservoir pressure dis- 
tribution, i.e., measured under steady 
state flow conditions, to the electric 
model’s isopotential distribution, meas- 
ured while duplicating the field produc- 
tion-injection schedule. 

From equation (23) 


nmi= qa’ (24) 
Substituting in equivalent values 
1 be 3 
m ee bew ; Pi P: (25) 
ip K br FE, —_— E; 


Or equating strictly reservoir terms 
to electrical model terms 
Kbg (P; — P2) (E:— E:) be 
: qc'# ip 





(26) 


Then consider one field production 
plan 
aoe — ¢ (27) 
ip 
Where C = constant 
Solving for K in (26) 
K - de ( FE, oes E2) (28) 


br ( P, cmos Pe) 


Of course, all presented equalities 
and analogies assume a duplication of 
field conditions by the electric model. 
In other words, if equations (18), (20), 
and (25) are valid, then the isobaric 
pattern set up in the reservoir, after 
steady state flow conditions have been 
reached, will be of identical shape to its 
complement, the electric model’s iso- 
potential map. However, should there be 
any deviation in isobaric pressure pat- 
tern to that of the duplicated 
electric model isopotential pattern, it 
can be attributed, for the most part, to 
the magnitude of the reservoir’s natural 
thickness deviations 


shape 


permeability-sand 
from the sand’s average value. In other 
should the measured reservoir 
pressure pattern deviate in shape from 
its parallel, the electric model’s isopoten- 
tial map, then it may be said that in 
conducting the electric model analysis a 
failure to duplicate reservoir conditions 
has been made. This distortion of the 
reservoir’s isobaric pattern from the 
model’s isopotential pattern will cause 
discrepancies in time flood calculations 
and ultimate sweep efficiencies. As the 
result, production schedules for certain 
high volume reservoir voidage individual 
well producers will, necessarily, have to 
be adjusted in the future, on the basis 


words, 





of field tests and quarterly depth pres- 
sure surveys. 

In the main, the following general 
procedure is used in the Cranfield Unit 
relative to properly producing this field. 
Numerous electric model analyses have 
been run, as previously explained, in 
order to determine the proper per well 
production rates. These rates, naturally, 
are those which would be conducive to 
effecting the most efficient theoretical 
areal dry gas flood of the sand. Further, 
these individual well production rates 
have been enforced upon the reservoir, 
i.e., coupled with a 100 percent voidage 
dry gas return to the reservoir. Quar- 
terly, a depth pressure survey is made 
upon the reservoir, and from determined 
pressures, an isobaric map of the pres- 
sure distribution is drawn or contoured. 
This isobartc map is then compared to 
the theoretical isopotential map of the 
electric model. When any extreme dis- 
continuities develop in the measured 
isobaric pattern, that of the 
theoretical isopotential map, certain ad- 
justments must naturally be made to the 
injection-production schedule. These ad- 
justments made are then closely fol- 
the effect upon the 
pressure pattern, in 


from 


relative to 
reservoir isobaric 
order to detect whether or not subject 


lowed 


discontinuity has or has not been elim- 
inated. 

Of course, any discontinuity noted is 
closely studied and checked many times 
in order to determine whether or not it 
really exists, before any radical adjust- 
ments are made. This is necessary, since 
as previously indicated, the oil industry 
with the best of its scientific methods 
available, is yet quite a long way from 
being able to measure and know every 
detail concerning a reservoir. Therefore, 
the electric model should be considered 
merely a tool, and actually, any infor- 
mation derived from one of its analyses 
is no better than the data put into it. 
However, it may be said that from an 
over-all standpoint, the electric model 
analyses guide and control the individual 
producing well’s flow rates in the Cran 
field Cycling-Pressure Maintenance Unit. 


Reservoir Performance 
member of the 
has had a 


To date, the lower 

Basal Tuscaloosa 

performance as typified by Figure 23. 
Figure 24 shows the distribution of 


reservoir 


reservoir pressure in the ‘Tuscaloosa 
sand for the Cranfield field area as of 
October 1, 1948. Note the comparative 
shape and distribution of the isobaric 
contours, relative to the isopotential 
map, Figure 21. In making the com- 
parison, however, it should be remem- 
bered that the isopotential map is 
essentially a reservoir flowing pressure 
map, and naturally, the point sink or 
rise around the individual well bores is, 
in part, reflected. The isobaric map may 
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be considered a static reservoir pressure 
map; therefore, the point sink or rise 
around each well bore is not reflected. 
For this reason the isobaric map should 
not be expected to duplicate the iso- 
potential in every detail, only in general 
shape. 

In the course of measuring reservoir 
pressures on a quarterly schedule, dur- 
ing both the Natural Depletion and the 
Cycling-Pressure Maintenance produc- 
tion history periods, a_ sealing fault 
across the northeast quadrant of the 
reservoir has been found. The presence 
of this barrier has since been confirmed 
by geologic data based upon information 
from the older and newly drilled wells. 
Upon these data and the economic feasi- 
bility of the necessity of pressure- 
maintenance for this faulted section, an 
injection well was drilled near the 
geometric center of this block. Voidage 
calculations indicate that for a 100 per- 
cent pressure maintenance program for 
this block, an injected volume of 11,000 
mefpd is necessary. In December, 1948, 
this volume was injected into the north- 
east quadrant fault block. The isobaric 
pattern that is shown in Figure 24, for 
the northeast fault block, was measured 
before the injection program started. In 
other words, the isobaric pattern shown 
for this block indicates the pressure 
distribution prevalent under normal 
depletion methods, not pressure mainte- 
nance. 

In effect, relative to reservoir studies, 
injection and production records, depth 
pressure surveys, etc., the northeast 
fault block must be treated separately 
or as an individual reservoir from the 
southeast quadrant of the reservoir. 
However, for brevity, both fault blocks 
have been treated as one reservoir with 
the presented reservoir performance 
curves, Figure 23. 

Electric model analyses have _ been 
made on the northeast fault block for 
the regulation of production and deter- 
mination of an efficient flood. One of 
these analyses may be noted on Figures 
21 and 22. 

The Paluxy formation has produced 
only a relatively small percentage of its 
recoverable reserve. As the result, to 
date, very little information may be por- 
trayed by reservoir performance curves; 
therefore, these data have been withheld. 

Reservoir performance curves to date 
indicate that the Cranfield Cycling- 
Pressure Maintenance project will be 
carried to a successful end, resulting in 
the recovery of the indicated calculated 
reserves. In addition, these recoveries, 
at present, appear to be producible in 
the time allotted by the various engi- 
neering calculations for these recoveries. 

REFERENCE 
be, Determinations of Cycling Efficiencies in 
Cotton Valley Field Gas Reservoir, R. L 


Hock Oil and Gas Journal, November 4, 
1948 


the Otis 


» 


surveying tubing for corrosion 
under pressure, without killing 


the well, or pulling the string 
for surface inspection 











Internal corrosion causes the tubing string in hundreds 
of gas-condensate wells to leak, collapse, or, in some 
cases, the complete loss of the well. An accurate, 
dependable survey of the true internal condition of 
the tubing, furnished by otis — the industry’s lead- 
ing authority on tubing corrosion analysis — often 

can prevent untold dollars’ worth of expensive 
salvaging operations or the loss of hundreds of 4 
barrels of valuable oil. < Contact the Otis © 
office nearest you for complete, factual infor- j 
mation, and your copy of “Report of Tubing 
Corrosion Survey.” Let our engineers explain 
how your wells can be calipered at a mini- 
mum of production down-time because, 
among other reasons, experienced Otis 
wire-line crews ] run the Otis Tubing 
Caliper at a rate of 30,000 feet per day; 

2 caliper a well under pressure, 
without pulling the string; 3 make 
a preliminary, on-location expert 
analysis if necessary. 










































Closely-spaced spring-loaded feelers press 
against the inside area of the tubing wall; 
when a corrosion pit is encountered, J; 
direct action causes a rotating stylus to »y’ 
plot the location on a metal chart i 
inside of the Caliper. The depth of the Vl 
pits determines the extent of the if 
log marks plotted by the stylus. 





CALIPER 


the best method for accurately 
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IN YOUR OIL WELL 
PLUNGER PUMPS 


moLoy—(R) a ferrous alloy 
developed by Pacific primarily for 
oil well plunger pump liners has all 
the qualities for long economical 

life in your well. Strength, 
toughness, hardness combined, give 
Mo voy greater resistance to 
temperature, corrosion and abrasion 
than ordinary iron liners. 


moLoy—(R) LINERS are precision 
controlled at every step from the 
electric furnace to the final heat 
treatment to insure perfect castings 
of uniform chemical and physical 
characteristics. 


moLoy—(R) LINERS are precision 
finished to extremely narrow 
tolerances. You receive the full 
benefit of this precision finish 
because the uniform structure and, 
above all, the stability of MoLoy (R) 
prevents the liners from warping 
after machining operations 

are completed. 


LLORES SERIE AEE a ECE TS 8 


IN FIELD AFTER FIELD, THE STRENGTH AND DURABILITY OF MOLOY— 
® LINERS HAS REDUCED PRODUCTION COSTS AS MUCH AS 50% 





HUNTINGTON PARK, CALIF 


MID-CONTINENT DIVISION 
ne E. Ist St., Tulsa, Oklahoma 


Export Office: Chanin Bldg., New York 
Offices in all Principal Citic: 
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Corrosion Research 


Uses 


Radioactive Tracers 


+ 

| as of the acid molecules 
on the surface of steel is being traced 
at The University of Texas’ Corrosion 
Research Laboratory through the use 
of stearic acid containing radioactive car- 
bon (carbon 14) which permits the ma- 
terial to be traced with a Geiger counter, 
The technique is part of the broad plan 
to get at the roots of corrosion, which 
costs the oil and gas industry millions 
of dollars annually, not to mention the 
financial grief it causes in other indus- 
tries and activities. 

University scientists are now entering 
Phase 2 of their research. Heretofore, 
by experiments in the field or plant, 
they have been determining what ac- 
tually happens during certain corrosion 
processes. Now they are studying the 
manner in which metals corrode, with 
the Office of Naval Research and the 
Natural Gasoline Association of America 
as the sponsoring agencies. 

Exposed metal presents a highly di- 
versified or non-uniform surface, ex- 
plains Dr. Norman Hackerman, chem- 
istry professor and director of the labo- 
ratory, the wide differences not being 
apparent to the naked eye. This means 
that metal corrodes in different ways at 
different points on the surface. How- 
ever, the net result of corrosion through 
a metal at one such point may mean 
complete loss of a large unit of an in- 
stallation. 

“For this reason our research is largely 
a study of the surface of metals,” Dr. 
Hackerman says. He and his assistants 
are trying to discover active spots on 
surfaces. They express the hope radio- 
active tracers will help show them the 
Way. 

The University’s corrosion research 
was originally started on pipe corrosion 
in gas-condensate wells, athough it has 
since been broadened. 

“Wells operate at very high pres- 
sures,” Dr. Hackerman points out, “and 
when the pipe wall becomes too thin 
from corrosion, serious accidents are 
likely to occur.” 

In the past he and his assistants have 
had to carry on part of their research 
“on location” in gas fields. Equipment 
recently designed and built in the labora- 
tory, however, now enables them to 
experiment on the campus. 

They have installed a novel flow sys- 
tem of pipes which simulates well con- 
ditions. Gas, acid solutions and hydro- 
carbons can be run through the system 
and corrosion rates controlled as the 
experimenters desire. 
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$10 is 


paid for each 


contribution. 
Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas 


illustrated acceptable 


»ow Construct Portable Tubing Racks 


The work of lay- 
ing down and re- 
running a string of 
tubing in singles may 
be simplified through 
with a pair of port- 
able pipe racks. In- 
stead of setting up a 
complete rack, pos- 
sibly to be left per- 
manently at each 
well, use is made of 
a pair of shop-made 
racks which do the 
same job and demand 
little labor in trans- 
porting them from well to well. 

Of all-welded construction, the racks 
are made up of salvaged tubing ma- 
terials. Provision is made for pulling in 
and tailing out individual joints when 
the number of joints laid down is not 
sufficient to cover the rack with a single 
layer. In the center of each rack section 
is a recessed notch approximately six 
inches wide and deep enough that when 


vow 1o—Lift Counterweight To 


Occasionally it is 
necessary on remote 
leases to add a coun- 
terweight to the beam 
of the pumping unit. 
The job can be per- 
formed with a heavy- 
duty truck equipped 
with a gin pole and 
winch, but a simpler 
method permits one 
man to do the job 
with a few ordinary 
pieces of equipment. 

When the weight 
must be added to the 
beam, the pump is 
shut down so the head is up and the 
weighted end is down, in order that 
newly-added weights will slide down the 


beam and be caught by those already 
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two joints of tubing are laid down in it, 
their top surfaces will be at the same 
level as the remainder of the rack sur- 
face. These two joints are the first to be 
laid down and the last to be picked up. 
The V-groove formed by these two 
joints provides the track along which 
succeeding joints are slid. Being at the 
same level as the rack surface this groove 


enables the crew to roll each joint to 





two-inch 


in place. A pipe gin pole 
equipped with a hook at the upper end 
is securely lashed to the samson post 


of the unit so it extends several feet 


one side the instant the elevators are 
removed. 

Effective height and width of the first 
rack (that nearest the well-head) is 18 
and 72 inches, respectively; the end rack, 
12 and 62 inches, respectively. The tub- 
ing collars, taking up space, 
necessitate making the first rack slightly 


greater 


wider if all joints are to lay evenly side 
by side. The distant rack is made lower 
to provide for drainage when tubing is 
racked. 

Stability of the racks in soft or muddy 
ground commonly encountered around a 
well is assured by having them mounted 
on sections of eight-inch channel iron. 
The ability to handle tubing faster and 
with greater ease, together with the 
facility with which the rack units can 
be picked up and moved from job to 
job, make such racking equipment highly 
desirable as standard equipment on al- 
most any pulling unit which may have 
to service a well in which tubing is 


pulled in singles. 


Pump Beam 


above the beam. A pulley is placed in 
the gin pole hook, and 
threaded through the pulley and tied to 
the counterweight. The other end of 
the cable is wrapped around the spool 
of a common fence tightener that is 
firmly bolted to the bottom of the sam- 


wire cable 


son post. 

By cranking the fence tightener, slack 
is taken up in the cable and the counter- 
weight is raised off the ground. When 
it reaches the height of the beam, the 
crank on the fence tightener is locked 
and the pumper or field man can climb 
on top of the pumping unit and swing 
the weight in place. The cable can then 
be let out so the heavy weight will 
nestle into position on the beam. It can 
then be bolted in place and the unit 


started up again. 
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Progress view during construction of 
the 12-inch Liberty-Baton Rouge pipe 
line. Long, straight lengths of Republic 
Electric Line Pipe line up evenly and 


go into the ditch freely. 





CHECK ALL 10 ADVANTAGES OF REPUBLIC ELECTRIC WELD LINE PIPE 


1. UNIFORM ROUNDNESS — Pipe 
ends match perfectly . . . speed 
construction . . . cut costs. 


2. UNIFORM DIAMETER — No 
“off-size” lengths to cause welding 
difficulties at joints. 


3. UNIFORM WALL THICKNESS 
—Absolute dependability through- 
out every inch of length and 
circumference. 


4. uNIFORM HIGH YIELD 
STRENGTH — Permits building 
higher pressure lines — utilizing 
design values to fullest advantage. 
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5. UNIFORMLY STRAIGHT 


Lengths line up evenly ... go 
into the ditch freely. 


6. EASY TO BEND— High duc- 
tility steel makes bending in the 
field easy. 


7. EASY TO WELD—Low carbon 
steel welds readily . . . makes 
sound joints. 


8. FREEDOM FROM SCALE 
—Insures against clogged valves, 
contamination of petroleum 
products. 


9. LONG LENGTHS — Reduces 
number of joints . .. makes jobs 
move with longer strides. 


10. insPecteD INSIDE AND OUT 
—Republic Electric Weld Line 
Pipe is made from flat-rolled steel 
both sides of which are closely 
inspected. Thus, you are assured 
INSPECTED => 


~ AND“OUT 


TRADE MARK 


7 





that the surface which becomes 
the inside wall when formed into 
pipe is free from hidden defects. 
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~»e ANOTHER REPUBLIC 
ELECTRIC WELD PIPE LINE 
50 MILES LONG 


@ Long, straight lengths... ease of bending and 
welding... uniform roundness, diameter and wall 
thickness . . . these qualities of Republic Electric 
Weld Line Pipe helped hurry construction of 
this 12-inch line from Liberty, Mississippi to 


Baton Rouge, Louisiana. 


Today, every barrel of fluid passing through the 
completed line is further protected by this modern 
pipe’s freedom from scale, its uniform wall thick- 
ness and its uniform high yield strength. 


All ten of its outstanding qualities are listed at 
left. They explain why more than 55,000 miles of 
Republic Electric Weld Line Pipe have been placed 
in service during the past 21 years. They’re your as- 
surance of its complete dependability in transport- 
ing crudes, gasoline, natural gas and by-products. 
REPUBLIC STEEL CORPORATION 


GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 








a 


Coating and wrapping Republic 
Electric Weld Line Pipe. Note how high 
ductility steel makes field-bending easy. 
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How tro—Rack Chemical Drum for Easy Handling 


One of the regular jobs of the pumper 
is to maintain a constant supply of oil 
treating chemicals at the well where an 
injection pump forces the chemical into 


the flow stream Weight of a full barrel 


of chemical is too much for one man to 
handle unless a way is provided to elimi- 
nate the strain in making a drum re- 
placement. 


This efficient chemical drum rack en- 














VINYLITE 
Protective (cating 





With 


Houston 19, Texas 





Protect Offshore Equipment 
“Liquid Plastic’ 





“Liquid Plastic” in marine use for antifouling and corrosion preven- 
tion has been proved a superior protective coating. It is in use by 
major companies on such equipment as wellheads, derricks, and all 
offshore equipment exposed to weathering and salt water corrosive 
action. It is being used both above and below the water line. In anti- 
fouling it prevents barnacles and marine growth and protects 
against severest conditions wherever applied. It is adaptable to all 
machinery, equipment, pipe systems, buoys, as well as wellheads and 
connection units. It has been proved in industrial use by major com- 
panies. It is easy to apply and increases protection many times more 
than conventional coatings. It saves money in maintenance, time, and 
labor. (Featured in an article in this issue.) 


Write, wire, or phone for catalog and/or detailed information. 


Distributors and Applicators 


PLASTIC COATING CORPORATION 


P. O. Box 13127 


30 Rockefeller Plaza, New York 20, N. Y. 


VI-7719 
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ables one man to roll a full drum from a 


truck bed onto the rack, and makes possi- 
ble easy maintenance and operation of 
injection pump. The rack was set adja- 
cent to the lease fence enclosure, and its 
height was such that when a truck was 
backed up to the rack, the truck bed was 
level with the horizontal supporting 
beams. 

The rack was made of two-inch angle 
iron and steel straps bolted and welded 
to form a sturdy support. A concrete 
foundation was poured and bolts set in 
place to serve as tie-downs for the rack. 
These bolts fitted into flat footing plates 
welded to the bottom of each leg. 

Two additional features increase the 
utility of the rack. The chemical injec- 
tion pump and reservoir are mounted on 
a shelf about 20 inches above ground. 
This height facilitates maintenance and 
operation of the pump.’ A power gas 
scrubber has been added to insure a clean 
gas entering the injection pump. A short 
length of 2'%4-inch tubing welded closed 
at the upper end and bull-plugged at the 
lower end serves as a scrubbing vessel. 
Moisture removed from the power gas 
collects in the drip and can be drained 
by a small gate valve at the lower end 
of the trap. The reservoir is easily filled 
by lowering the fill line from the drum. 
Its length is such that it swings into the 
chemical reservoir tank. 
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/. 50,000 Miles in 10 Weeks! To test new Conoco 
Super Motor Oil, six brand-new cars roared over sear- 
ing desert highways along the Mexican border. After 
50,000 miles of continuous driving, engines showed no 
wear of any consequence . . . in fact, an average of less 








vEW CONOCO Super "rer 
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than one one-thousandth of an inch on crankshafts 
and cylinders! 


Z New-Car Mileage! Gasoline mileage for the /ast 


Yeti 


5,000 miles was as good as for the first 5,000. . . actually 
there was an average difference for the fleet of only 
4/100 of a mile per gallon! Proved: Conoco Super 
Mcior Oil. . . with proper crankcase drains and regular 
care... can keep your new car new / 


3. New-Car Power! Quicker Starts! Yes—Conoco 
Super Motor Oil’s extra protection keeps that factory 
flash . . . that showroom smoothness . , . year after 
year! Conoco Super Motor Oil OIL-PLATES metal 
surfaces to make your engine last longer, perform 


better, use less gasoline and oil! 


WORLD OIL 





Rio Grande Valley, Texas 


50,000 Miles-No Wear! 








1950, CONTINENTAL OIL COMPANY 
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Model 412 Relief Valve 




















KINZBACH TOOL COMPANY, 


INCORPORATED 


Write for Bulletin 
RV412 for full tech- 
nical information. 

P. 0. BOX 
277 


HOUSTON, 
TEXAS 


Export Office: 
74 Trinity Pl. 
New York, N. Y. 
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|: ee the design features that 
have brought about the immediate 
acceptance of the Model 412 Valve 
with pipeline and refinery engineers 
everywhere is its ability to open in- 
stantaneously to full capacity when 
the pressure overload in the line is 
reached, thus providing maximum 
relief when it’s most needed. 


Other important features include 
Automatic Resetting, at a pre-deter- 
mined pressure drop, Positive Seat- 
ing, and facilities for Functional 
Testing. 


Model 412 utilizes line pressure 


for opening and closing. Opening 
pressure is easily pre-set by the 
application of a dead-weight load. 
Action is positive and reliable—the 
pre-set pressure never changes. 


For absolute safety and depend- 
ability, use them at strategic points 
on your hydraulic systems. Avail- 


able in. 2”, 3, 4”, 6” and 8” sizes, - 


for working pressure up to 1000 
p.s.i. 





KINZBACH 
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HOW TO— 
Transfer Men from 
Offshore Structures 


When lease stock tanks must be lo- 
cated on elevated structures above un- 
protected waters, the transfer of per- 
sonnel from crew boats to the platform 
is a serious problem. Disembarking from 
a boat bouncing in choppy waters can 
be dangerous if the ladder is fixed to the 
piling structure. 

Here is an idea that greatly simplifies 
moving men to and from such a struc- 
ture while at the same time removing 


any danger of damaging the boat. A 
walkway or gangplank extends about 
15 feet beyond the limits of the struc- 
ture and is supported by a heavy angle 
brace as shown. The gangplank is fixed 
in one position so that the boat can 
maintain a heading into prevailing winds 
and waves. 

A standard seaman’s ladder, termed 
a Jacob’s ladder, is supended from the 
gangplank as illustrated. The lower end 
of the ladder extends downward to a 
point where the pumper can step from 
the last rung in the ladder onto the 
boat deck. This unusual method of 
transferring men to and from the struc- 
ture has eliminated the primary hazard 
of such an operation, although the same 
hazards exist here as with any ladder. 
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sow to—Elevate Pulling Machine 


Where pulling ma- 
chines are used fre- 
quently on older wells 
with derrick floors on 
low concrete piers, 
the equipment is diffi- 
cult to place in the 
desired position. This 
job can be simplified 
by using a portable 
substructure for the 
pulling machine to- 
gether with a two- 
section ramp over 
which the machine can be driven onto 
the substructure and the derrick floor. 

The substructure has a structural steel 
skid-type base to which risers are welded 
supporting the sills for the floor. The 
risers are in two parts, the lower of 
which is welded directly to the skid 
foundation and adequately cross braced 
to handle any load The top 
section of the risers is also of pipe, but 
of a diameter which will permit telescop- 


desired. 





ing action when the top section is low- 
ered into the risers of the substructure. 

Several matching holes bored through 
both sections of the individual riser per- 
mit height adjustment to accommodate 
wells of different floor 
ramps are made by using wide channel 
iron with trusses on the under side for 
strengthening. Bails, or hand holds are 
attached to each end of the individual 
parts of the ramp. 


heights. The 


now to—Protect Orifice Meters 


Added life and better service with 
less maintenance will result from pro- 
tecting orifice meters from the weather. 
These ideas have been incorporated in 
an unusual shelter cabinet made for the 
orifice meter installation shown. The 
vertical meter run is adjacent to a gas 
well, the christmas tree of which may 
be seen just below the left wing of the 
cabinet. 

Outstanding advantage of this type 
protection is that the cabinet can be 
easily swung completely out of the way 
for meter inspection, repairs or removal. 
Once in place around the meter run and 
meter, the cabinet is locked to prevent 
tampering by persons other than those 
assigned the job. 

The wood cabinet is made to ver 
completely the meter run and the orifice 
meter. It is supported by the back side 
of the cabinet in the manner shown. A 
short nipple is attached to the meter 
run by a U-bolt and the heavy back side 
is connected to the supporting nipple by 
a flange. 

Each side is hinged to this back sec- 
tion. Width of the top and bottom 
pieces are such that they butt together 


when closed around the meter. Half- 
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rounds have been cut in these top and 
bottom pieces and leather gaskets tacked 
to the edges so a fairly tight around the 
pipe fit will result. When the cabinet is 
in its open position as illustrated, there 
is ample room to work around the meter. 
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SAND PUMPS 


In every major produc- 
ing area where sand or 
sediment is a problem, 
you'll find Miller Sand 
Pumps and Bailers are 
‘standard . . . the leaders 
in clean - out equipment. 
For 26 years Miller has 
held this leadership, with 
continuous improvements 
and faithful service. 

The Miller Sand Pump 
is made in regular and 
heavy duty types in sizes 
listed below. Lug type, 
chisel, sand and _ bailer 
bottoms are easily inter- 
changed. 


SAND PUMP and 
BAILER SIZES: 


Outside 
Diameters 
244" 

K 
34" 
4 Y” 
—™ 
5)" 
ye 














Lengths 


20 feet 
25 feet 
30 feet 


Special Sizes 
and Lengths 
Made to Order! 





Write for new descrip- 
tive price list on Miller 
Sand Pumps and Bailers. 
See Composite Catalogue 
Page 3305 for details. 


MILLER SAND PUMP CO. 





1524 S$. E. 29 St. . 1 Ce Cw =(Box 4516 
OKLAHOMA CITY 9, OKLAHOMA 


EXPORT OFFICE: 
30 Rockefeller Plaza~New York 20, N.Y- 
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SAND-BANUM 


Pure Colloidal Concentrate 


Eliminates Scale and Corrosion 
problems in Boilers in Absolute 
Safety. Only one application 
each week required. 





SAND-BANUM SPECIAL 


In Concentrated Tablet Form 


Eliminates Rust and Scale in 
ALL Radiator Cooling Systems. 


e 
Each Is 
GUARANTEED HARMLESS 


To Personnel and Equipment. 
Fully Effective Regardless of 
Water or Operating Conditions. 


e 
SEND FOR LITERATURE 
© 


Stocked By 
Leading Supply Houses 


American Sano-Banu 
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now to—Add Drips to Gas Line 


It is common prae- 
the 
industry 


natural 
to 
(liquid 


tice in 


gas in- 
stall a 
trap) near a produc- 
high 


drip 


ing well. For 


pressure wells which 
produce considerable 
of 


amounts water, 


hydrates and other 


liquids along with 
| 


natural double 


drip units connected 


gas, 


in tandem do a more 
complete job of sep- 
arating entrained liquids from the flow- 
ing gas stream. 

Two inverted L-type drips were con- 
structed of capped eight-inch pipe, with 
the angle between the members forming 
the L 
the accumulated liquids collect under the 


approximately 95 degrees, so that 


force of gravity at the low end. A blow- 
off tube is welded to the low end of the 
buried barrel of each drip unit, and ex- 
tended underground to a disposal pond. 
on the ends the tubes 
are opened to blow the 
liquid out of the drip barrel as the need 


Gate valves of 


accumulated 


arises. 
The lead tube from the well-head is 
the side of the vertical 


connected to 


GOTKOOL WATER CAN 
Made in 12, 2. 3, 5. 10, 15 and 


20 gallon sizes. (Push-Button 
Faucet at slight additional cost.) 


Te eel am ixenere) 


WINFIELD, KANSAS 


REE? an i 2 DRINKING 








member of the first drip unit by cutting 
a hole in the side of the upright mem- 
ber, about two feet above ground level. 
The end of the lead tube inside the ver- 
tical member of the drip unit is fitted 
with an L pointing downward, to direct 
the gas and its entrained liquids toward 
the buried barrel of the drip unit. The 
outlet tube at the top of the first drip 
unit is connected to the second drip unit 
in similar manner. The outlet at the top 
of the second drip unit is connected to 
the gathering system line. 

By using such double unit drips on 
high pressure gas-liquid producing wells, 
trouble at the meters and regulators due 
to liquids in the gas is minimized. 


WATER CANS 
an On OR OF Fe 8 a 


GOTT Water Cans are the practical way 
To) keep fe betel tele Mh Lodi) moots) WS (0) a Co) ele Mol) 9 (ore 
Fo} co} (-tol (cle MiceyecMteclelttsti(-r: Motels Methucogg-Meleteleh g 
iToMm otc MB lo) oMMmrsy ett (eM itistete MB lotge(-Ma-sreleh cote) (-ME (0) om 
strongly built to withstand rough usage. 
(OT@) w A’ 'Lo4(-) am Orolo) (ce elon) 
extra large covers and a 
handy non-leaking push 
button faucet. Your Supply 
Store has them, get one 


GOTKOOL WATER 


COOLER 
Made in 2. 3, 5S. 8, 10, 15 
and 20 gallon sizes with 
Push-Button Faucet. 


WATER ALWAYS HANDY 
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TWO-WAY radio aids production and 
handling of field gas to pipe lines 
when lease operations are reported 
to dispatcher from the well. United 
Gas Pipe Line’s system provides prac- 
tically uninterrupted communication 
with all operators concerned with 
gas production or transmission, 


a 
_—~ ae 


—_— 


Tue-Way Kadéo 








Speeds 


perations 








A meter-and-well attendant transmits meter chart 


information to dispatcher by radio. Radio trans- 


mitter and receiver are mounted in weatherproof box in rear of jeep. 


By H. G. PEGUES 


Superintendent, Dispatching and Communications 
United Gas Pipe Line Company, Shreveport 


A NEW and powertul sustaining tool 


in maintaining dependable natural gas 


service is the radio telephone network 
being extensively applied by major pipe 


With the aid of 


saving can 


radio 
communication a considerable 
be effected in building transmission lines 
over rough terrain. It is used advantage- 
ously in running gas cleaners or “pigs”; 
it enables meter-and-well attendants who 
control the flow of gas from the field to 
remain in direct contact with dispatchers; 
repair crews can be dispatched from point 
to point to meet any emergency with the 
minimum of delay; orders can be trans- 
mitted to compressor stations, etc. 


lwo-way radio telephone supplements 
3200 miles of telephone lines on United 
Gas Pipe Line Company’s system and 
guarantees split-second coordination of 
pipe line operations along the company’s 


6500 miles of main transmission and 1000 
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miles of field gathering lines 
operations, for example, 
Fast 


Gas gathering 
Carthage gas field 


lateral lines branch out for 


in the great 
Texas where 
there are no tele- 


16 miles and where 


phones available, would be seriously ham- 
pered were it not for the speedy com- 
munications afforded by radio telephone. 
The job of delivering 250 million cubic 


feet of gas from 136 wells with seven 


meter and well attendants is no small 
task. Winter time freeze-ups caused by 
“block” a series of wells in 


This occurred in the 


hydrates can 
a matter of minutes. 
winter of 1947 
gathering line and in ten minutes cut off 


when hydrates blocked a 


one-third of the total gas load of the field. 
Radio communications enabled the opera- 
tor to replace this lost volume of gas on 
the other side of the field within one hour. 
Without the taken 


two or three 


radio it would have 


hours 


United’s radio telephone network con 
sists of 4 base stations of 250 watts, 5 
base stations of 50 watts, and 1 repeater 
station. 

The 250-watt stations are at Shreve- 
port, Sterlington and New Orleans, La., 
and Jackson, Miss. The five 
tions are at Carthage, Texas, 
Lirette and and Gwinville, 
Miss. The (30-watt) is 
between the Shreveport and Sterlington 
being turned 


50-watt sta 
Bogalusa, 
Iowa, La., 
repeater station 


stations and is unmanned, 


on by radio waves, and functions as a 


booster station in the fringe area where 
another boost is advantageous in getting 
the signal through. The base stations are 


continuously manned 


The available power outputs of base 


and mobile equipment are fairly well 


standardized by the various manufactur- 


ers. Little advantage is to be gained by 
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employing more than 50 or 60 watts out 


put power for the mobiles. In the choice 


fixed, o1 base Stations, the highest 


Vatts, 1S 


amount of power, usually 250 


required in order to place the base sta- 


tions on a coordinated system as tar apart 
as possible. Where two-way communica 


tion to and from mobile units only is the 


aim, there is no point in having fixed sta 


tion output exceed that of the mobil 


units. But if it is desired to talk one way 


to the mobile units long after they have 


“talk back” dis 


1 


tance, then it is proper to use high powe1 


exceeded their maximum 


at a base station 


Assigned Frequency 

United’s base stations operate on an 
assigned frequency of 31.18 megacycles, 
which is far beyond the range of com- 
mercial broadcast equipment. Radio com- 
munications in the frequencies above 30 
megacycles are dependent on the radio 
path horizon distances and in the area 
where United operates the average dis- 
tance covered is about 75 miles between 
base stations, about 40 miles between 
base stations and mobile units, and from 
i2 to’ 20 units 


Equipment at each base station differs 


miles between mobile 


only in tower heights and power output 

Towers are of fabricated steel construc 
tion, triangular in shape, and of uniform 
dimensions throughout the entire height 
They are held erect by guy wires placed 
to insure protection against excessive 
wind and ice loading and are equipped 
with aviation type beacons and clearance 
lights controlled by a photo-cell adjusted 
to turn on 30 minutes before sunset and 
on any day when illumination falls below 
about five-foot candles. In addition, the 
beacon light is flashed by a flasher mech 
anism at the base of the tower at a rate 
of between 20 and 40 times per minute 


A coaxial vertical halfwave antenna its 


mounted on each tower and is connected 


to a seven-eighth inch copper coaxial 





The base station transmitter, receiver and re- 
mote control panel are mounted in a six-foot 
metal cabinet. A 5-KVA gasoline engine driven 
generator, lower left, starts automatically when 
commercial power fails and operates station un- 
til commercial power service is restored, when 
the engine is automatically switched off. 


cable which extends down the tower and 
terminates in the antenna junction box 
in the transmitter housing. This cable is 
filled with dry air and maintained at ap 
proximately 15 pounds pressure 

All equipment is housed in a small 
building at the base of the tower and con 
sists of the transmitter with associated 
receivers, main and auxiliary power 
equipment, and the termination for the 
remote control circuits. Base stations are 
remotely controlled from a two wire line 
terminating in a control console in the 


dispatchers’ office. Fach console contains 








Shreveport. 





About the rtuthor 


H. G. PEGUES studied civil engineering at Southern 
Methodist University and Texas A. & M. He became 
afhliated with the United Gas organization in June, 
1928, as a dispatcher in the Dallas area. His career with 
United Gas involved many promotions, one of which 
was his appointment to the position of district pipe line 
superintendent of United's facilities in Mississippi, Ala- 
bama, and Florida, with headquarters at Jackson, Miss. 
In 1948, Pegues became superintendent of dispatching 
and communications in the company’s general offices at 
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a preamplifier, line amplifier, speakers 


and a carrier modulation indicator 


Mobile Stations 
The mobile units are equipped with 50 


watt transmitters and are in many re- 
spects miniature fixed stations 
Operators of the mobile units conduct 
their operations by means of a dashboard 
panel, a palm-sized, movable military mi- 
crophone and a receiving set mounted in 
the car with loud speaker beneath the 
instrument panel, Heavy duty 180 am- 
batteries insure continuous 


pere hour 


functioning with reinforcement equip- 
ment consisting of a special generator and 
voltage regulator. Standby battery drain 
is nine amperes and total current on 
transmission is 53 amperes 

In the mobile unit equipped cars the 
actual transmitter-receiver equipment is 
mounted in the rear deck or trunk, and 
on the trucks a special steel box is mount- 
ed on the side of the truck between the 
rear wheel and running board. Car and 
truck antennas of one-quarter wave 
length are mounted on roof tops of ve- 
hicles. The antenna resembles a_ long, 
flexible whip and is designed to give uni- 
form transmission in all directions and 
is also used for reception. A spring base 
deflection of the hollow 


when driving under low places 


permits whip 

Car-to-car operation is usually reliable 
up to 20 miles. Here, too, terrain is a 
factor im increasing range with height 
assuring greater efficiency so that mobile 
unit operators will often radio: “Try me 


again when you reach a hill.” 


Licenses Required 

Vhe Federal Communications Commis- 
sion in Washington, D. C., should be con- 
sulted for latest information on equip- 
ment and operator licensing. The require- 
ments change from time to time to meet 
the constant expansion in this field. On 
June 30, 1945, there were 21,950 stations 
operating in the non-broadcast services, 
exclusive of amateur or “ham” stations 
By June 30, 1948, this number had more 
than doubled to 47,414 authorized stations 
and the number of mobile units author- 
ized with these stations exceeded 140,000 

In general, before a station can be con- 
structed, an application is made to the 
FCC for a construction permit. After this 
permit is granted and if a change in con- 
struction dates or equipment is found 
necessary, application must be made for 
a modification of the construction per- 


mit. Ordinarily when the construction 
permit is approved by the FCC it is tan- 
tamount to a license, since call letters are 
immediately assigned. 

When the construction is completed, 


application must be made for a radio 
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The 


permit 


station license. FCC requires the 


construction applications as_ it 


must know that a new station is con- 
templated, to prevent disrupting existing 
services. Furthermore, when once ap- 


proved, the FCC protects the new station 
from encroachment on its channel rights 
without authority. The radio station li- 
cense verifies the completion of the new 
station; otherwise, there would be no 
way of knowing whether the licensee ex- 
ercised his permit. The mobile units are 
licensed in a group separately from the 
base stations, and are given identifying 


call letters. 


Operator’s License 
p 


Operators of base stations are also li- 
censed. Rules have been increasingly lib- 
eralized for two-way radio service as 
the service expanded. Persons who mere- 
ly operate the base station must have a 
simple restricted radio-telephone opera- 
tor permit. This permit may be obtained 
simply by submitting application by mail 
on proper forms to the nearest FCC field 
office. No 


permit or license is required for the op- 


engineering and monitoring 


eration of mobile stations operating on a 
frequency of 25 Mc or higher, by em- 
ployes of the licensee. Maintenance per- 
sonnel who handle equipment adjust- 
ments that might cause improper opera- 
tion must prove their competence by 
holding a radio-telephone second class 
license or higher. If the system is con- 
stantly monitored or controlled by a full 
time professional maintenance man hold 
ing a professional license, the individual 
operators may get authority to be relieved 
of holding license themselves. For sev- 
eral years, in the application to the FC¢ 
for a radio station construction permit, 
the applicant was required to make a 
statement which read: “Authority is re- 
quested to engage in communications per- 
taining to the safety of life and property, 
and on a secondary basis...” ete. 

lhe real import of this statement is not 
revealed until some catastrophe strikes a 
community, instantly cutting that com 
munity off from all physical contact with 


the world. Wire lines and power lines, 


being the most vulnerable to weather 
disturbances, are usually the first public 
services to go out. Often wire communi- 
cations are destroyed when most urgently 
needed, but radio communications in nu 
merous instances have been able to get 
ough, even against the most difficult 
atn spheric conditions. 

On New Year’s Eve, 1948, about 4:20 
Pp. m. a severe tornado struck the little 
northwest Louisiana town of Cotton Val- 
ley. Instantly all wire and power lines 
vere torn down, services disrupted, and 
the town, deprived of communications, 
could not even call for help from its 
neighbors. One of United’s foremen with 
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The base station, operated by the dispatcher, is the nerve center of the pipe line radio network. He 

can establish instant communication with meter and well attendants, repair crews, and others 

equipped with mobile radio units, or with other base stations. The control console, center, transmits 
the signals over telephone wires to the transmitter one-half mile away. 


a two-way radio car was in the area. 


When the 
called for help for Cotton Valley. Due 


storm struck, the foreman 
to freakish atmospheric conditions, this 
transmission “Skip-jumped” to Califor- 
nia, and was picked up there by KIEA, 
Amerada Petroleum Corporation, oper- 
ating on the same frequency on the Pa- 
cific Coast as that used by United Gas. 
The California oil company began try- 
ing to contact the gas company’s general 
office radio station, KUHD, at Shreve- 
port. 

Meanwhile the message being sent out 
by the foreman in Cotton Valley was 
picked up by one of the United’s tele- 
phone linemen who was traveling about 
five miles east of Cotton Valley. The line- 
man was unable to contact the nearest 
radio station because of the unusual at- 
mospheric conditions and he hastened to 
called the 


the nearest telephone and 


Sterlington office 


Emergency Aid 


Radio cars were immediately mobilized 
When the 


first cars arrived at the scene of disaster, 


and sent to the storm area. 


they found 75 percent of the town had 


been razed. Those who were not in- 


jured were wandering around in a dazed 
condition. With the light circuit dead in 
Cotton Valley, its electrically operated 
water system was put out of service. 


Here was a town with most of its 


buildings leveled, its citizens injured 


and dying, without communications, 


without lights, without water, without 


temperature predicted 


for that night was a bitter 22 degrees. 


shelter, and the 


Radio cars were spaced along the 
highway establishing a chain of commu- 
nications so that messages could be re- 
layed from one unit to the next. At one 
period of the storm these cars had dif- 
ficulty making contact when only a few 
miles apart, but as the storm subsided, 
transmissions were 


more satisfactory 


obtained over greater distances between 


cars. 
This chain of radio cars passed on 
the information which caused the as- 


sembly of an emergency train to carry 
cots, blankets, water, food, medical sup- 
plies and empty box cars to furnish shel- 
ter at least for the children in the 22- 
degree weather. 

Emergencies are the dramatic exam- 
ples of radio’s usefulness, but there are 
many routine uses of radio which result 
in considerable saving of time, money, 
and manpower. 

A vast amount of responsibility goes 
with the transmission of natural gas to 
its ultimate consumer, the public. Hos- 
pitals, schools, public institutions, and 
the mass volume of users of industry 
depend on an uninterrupted supply of 
natural gas. Probably the one outstand- 
ing benefit to be derived from the use 
of radio as a pipe line tool is the fur- 
ther assurance against service interrup- 


tions. 


ACKNOWLEDGMENT 


Revised for WORLD OIL from a paper 
“Use of Radio as a Pipe Line Tool pre 
sented before the Oklahoma Utilities Associa 
Oklahoma City (n 


tion, Gas Division, at 


tober 7, 1949 
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Nordstroms in a products pipe line pumping station, 


ordibionS Valet 


TRADE MARK 


NOW AUTOMATICALLY LUBRICATED WITH 


,, PATENTS APPLIED FOR 


Hypermatic lubricant makes tremendous improvement in Nordstrom valves. Being energizable it 
self-seals, self-feeds, keeping the valves in a 100% lubricated condition, for prevention of leakage 
and insuring most positive operation. Maintenance costs are cut to the minimum. 


» 
J . infinitely safer with NORDSTROMS 


@ In handling petroleum products you first consider safety. That 
calls for ever-tight valves, free from freezing, free to turn easily, 


positively sealed around the ports regardless of line pressure. Note Put Nordstroms to ANY test 


how perfectly the Nordstrom design fits these. specifications. The Install them, for test, side by side 
tapered plug is pressure lubricated, held tight on its unexposed seat with any other type, check their 
by resilient means; the lubricated seat permits easy rotary turning Opeyaam, compare: inet perform: 
i week . moons en aa 5 ance... make a record of mainte-. 
of the plug, as contrasted to metal-to-metal unlubricated seats in nance costs. You will find them to be 
tops in performance —and by far the 
most economical valves you have 
vent leakage; the plug can be hydraulically jacked when required. ever used. Successful operation of 
over 5,000,000 Nordstroms is proof 

For handling gasoline, distillates, butane, propane and other petro- of performance. 


common types; “Sealdport” lubrication surrounds each port to pre- 


leum products, Nordstroms have no equal. They keep upkeep down. 


Nordstrom Valve Division —ROCKWELL MANUFACTURING COMPANY 
400 North Lexington Avenue ° Pittsburgh 8, Pennsylvania 


Atlanta, Boston, Chicago, Columbus, Houston, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco, Seattle, Tulsa 
«+.and leading Supply Houses ¢ Export: Rockwell Manufacturing Co., International Division, 7701 Empire State Building, New York 1, N. Y. 


Round Opening 
Hypreseal Type 


Nordstroms on products line in pump house. Nordstroms on connections to gasoline storage tank. 























By GILBERT M. 


Pacific Coast District Editor 


ys ERCOMING problems created by 
tide and weather changes, and aided by 
a huge marine crane on a barge operat- 
ing offshore, Standard Oil Company of 
No- 
vember successfuly completed 
the laying of a 10-inch 2500- 
foot submarine pipe line off the 


California crews early in 


coast near Carpenteria, Calif., 
about 90 


Los 


miles northwest of 
The 


line 1s designed to deliver gaso- 


Angeles. submarine 


line pumped from offshore 


tankers to storage facilities 
presently being installed on the 
bluff the 


terminal installation. 


overlooking marine 

Prior to the actual laying of 
the line, a deep trench approx- 
imately 15 feet wide was made 
which sloped seaward from the 
the bluff down to the 
water’s edge. The 2500 feet of 
cement-linea, mastic-coated 
pipe this trench, 
then welded and assembled into 
length. 


top of 


was laid in 


sections of moderate 
Bare sections of the pipe where 
joints were welded together Close-up 
also were mastic coated. 


A heavy, specially-designed, 
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ABOVE: Sea-going crane is in position to 


WILSON 


pull the first section of the line seaward. On 
shore and slightly to the right of the barge 
can be seen the deep trench in which pipe 


line was laid out and welded into sections 
preparatory to being pulled out to sea. 


water-tight flange was fitted to the sea- 


ward end of the first section, and pulled — section 
the barge anchored 


that 


into the ocean by 


off shore. As the end of section 





view of heavy, specially-designed towing flange which was 
attached to front end of the first section. Workman is assembling 
clevis which connects flange fitting to pulling cable. Job was success- 
fully completed in approximately 20 hours. 


was 


reached the end of the trench, a second 


welded to it and in turn 


pulled out, this operation being contin- 
ued until the entire line was pulled out. 


Five heavy anchors and identi- 
fying buoys were attached to 
the 
pulled seaward. 


line at intervals as it was 

Originally, it was planned to 
take two days to complete the 
pipe laying job. However, be- 
that weather 
changes and tidal action might 


cause of fear 
sand down the pipe before the 


job could be completed, and 
which would have necessitated 
costly and time-consuming sea- 
bottom work by divers to free 
the line, it was decided to work 
straight through and complete 
the 
operation, 


line in a single nonstop 

The submarine line portion 
of the completed, it 
was connected with installation 
tanks on the bluff. 


project 


of storage 

The gasoline thus _ brought 
ashore will serve the Santa 
Barbara-Ventura part of the 


coast. The facilities are to be 


completed in the spring. 
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WO types of meters are commonly 
used for commercial gas measurement 
One the 
meter, directly measures the quantity in 
the mete 


quantity on a 


type, positiv e displacement 


flowing through 
and the 
known as an index. The other type, the 


cubic feet 


registers dial 
orifice meter, measures the quantity in- 
ferentially. The record obtained is of the 
differential or pressure drop across the 
orifice and the gauge pressure at which 
the gas is being measured. This record 
is obtained continuously by means of a 
which makes a record of 


gauge chart 


differential and against time 


lime periods generally used are 24-houw 


pressure 


and seven-day and the choice of time 
periods depends on many local condi 
tions. 
Interpretation of Recording Gauge 
Records 


The procedure for calculating gas flow 


through an orifice may be found in 
AGA Gas Measurement Committee Re 
port No. 2, dated May 6, 1935. Deriva 
tion of formulas is lengthy, but they may 
be resolved into the simple equation: 


Quantity (cubic feet per hour) = C’ 


\ hw P; 


calculated by using the basi 
flow 


factors which will convert it to selected 


C" ie 


orifice factor and applying other 


base and certain flowing conditions 


\ hy Py 
| Differential (inches of water) > 
NV sure ( pounds per square inch absolute) 


Pres- 


The value of \ hw Pe is known as the 


extension and may be determined sev 
eral ways. The problems involved in the 
determination of the extension value by 
the integrator method and the determi 
nation of the quantity of gas represented 
by the individual chart will be discussed 


trom three viewpoints: 
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By CECIL VAN GUNDY 


Panhandle Eastern Pipe Line Company 





THE AUTHOR discusses the three main 
sources of error in chart handling 
which may affect quantity determi- 
nations, and makes suggestions for 
avoiding or nullifying the difficulties 
which may tend to complicate the 
calculation of exact quantities han- 
dled by a system. This article was 
prepared for WORLD OIL from a 
paper presented at the Appalachian 
Gas Measurement Short Course, West 
Virginia University, Morgantown, W. 
Virginia. 











1. Problems occurring while the chart ts 


on the meter in the field. 


2. Problems occurring during integration 
of the chart 
3. Problems occurring during final calcu 


lation of the gas volume represented 


by the chart. 


Problems Occurring While the Chart 
Is on the Meter 


li all charts removed from meters had 


perfect records, obtaining extensions 
with an integrator would be an easy task 
There are many factors which affect the 
chart record and to detect irregularities 
which would affect chart interpretation, 
charts should be censored as they ar 
office. A 


Food 


rive in the gas measurement 
field 


chart 


makes a 
field 


plove is not available, the person who 


trained employe 


censor, but if a trained em 
censors charts should take an occasional 
held trip to learn about measuring equip- 
ment and understand how troubles in 
mechanical equipment may affect chart 
the 


Some of 


determination of 
vas the 
should be locked for by the chart censor 


records and final 


volumes. items which 


are aS follows: 


1. Incorrect information on the back of 


Calculation and Integration 


the chart, such as incorrect station 
name and number, orifice plate num- 
ber and size, meter number, and date 
and time chart placed and removed as 


compared with the record on the face 


of the chart. 

2.Wrong range charts used. Charts 
should be compared with the gauge 
record. 

3. Starting charts with pressure pen set 


at time line. Charts should be started 
with differential pen set at time line 
. Missing records of differential or pres 


_ 


sure due to failure of pens to ink or 


slow or stopped clocks. 


5. Overtime records of differential and 
pressure due to fast clocks. 
6. Differential pen high or low at zero 


when meter is not operating. 


differential or pressure 


. Over-range 
records. 
8. Irregular static pressure records. May 


indicate regulator troubles. 


O Wide differential line. May indicate 
fluid in line. 

10. Starting of chart at a time line dif- 
ferent than when last removed. 

11. Reversal of charts at manifold sta- 


\ means of identification 
should be provided, either for the 


chart for the meter with lowest num- 


tions. 


ber or for primary meter in station 


with differential limit controller. 
12, Unusual differences in static or dif- 
ferential recordings on charts from 


manifold meters 
13. Slipping of charts to make up time 
lost due to changing charts at a time 
than that 
the chart 


other designated on the 


back of 


The previous listing indicates some 
problems which affect integration and 
also final chart calculation and which 


occur previous to the time charts -are 
A good 


of chart censoring is of value only if fol- 


received in the office. program 


lowed by a report to the man in charge 
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BARRETT” PROTECTIVE PRODUCTS 
COVER EVERY PIPE-COATING NEED 


_ J Pipeline Enamel 
2 Millwrap Enamel 
5 A.A. Enamel 
i G Asbestos Felt 
5 Materials for Special Uses 


After more than 20 years’ use under the most widely varying conditions, 
Barrett* Pipeline Enamel has conclusively demonstrated its ability to 
protect pipe lines against corrosion. When used properly, the need for 
constant inspection by line walkers is practically eliminated, as far as 
BARRETT * leaks from corrosion are concerned. 


PIPELINE ENAMEL Barrett Pipeline Enamel is reinforced with inert flake minerals which 
provide toughness and maximum resistance to underground stress effects. 
It is non-absorbent, and is impermeable by soil waters. Like other Barrett 
coal-tar enamels, it is practically unaffected by soil composition or bacteria. 
It can be depended upon to give uniformly satisfactory service under the 
most punishing conditions of underground service. 





HERE’S PROTECTION THAT PROTECTS! 


This line was protected in 1927 with Barrett Pipeline Enamel. When 
taken up for relocation 16 years later, the steel was found to be free from 
corrosion. 










Note how clearly visible the original 
mill knur! marks are in this unre- 
touched enlargement. 








SER LE TRA, SERS 


\/ Wee: FOR CORROSION ENGINEERS 


Barrett coal-tar materials for special uses are all dependable, * 
durable and economical. Eternium* Paint for exposed metal 

work. CA-50 Heavy Duty Cold Application coating for concrete 

and metal exposed to extremely corrosive conditions. Marine Enamel THE BARRETT DIVISION 
for ships, barges and off-shore service vessels. Service Cement and ago ALLIED CHEMICAL & DYE CORPORATION 
Fabric for field joints —no torching required. Asbestos Pipeline Felt for 

soil stress shield. Tank Bottom < aes sour crude storage. 34 YB Paint TOR eee Se TO ee Se 
for exposure to salt water spray conditions. 







*Reg. U. S. Pat. Off. 
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MEASUREMENT IRREGULARITY REPORT =o =a 
ee , aes. 3 SEEREREEERAEREREREERREEEE 
Re: . ; Oe SESSESSESESSSSSESESESEE 
Meter No. Date’ Chart: Fiaced_$_.______. == Sse SSSssseseea| 
Sta. Name_______ _Number___-: Incorrect___Not Shown___ ct = FEA — poy == + — rt i SR VTS . 
Chart Time Placed _______Removed : Back__Face___ SS = tft t 4 
Meter Number: Incorrect____ Not Shown________ SSS 
Clock: Slow _____ Fast Stopped____— _ Saaz: 
Improper Marking: H__—___-_P______ | Se: ava SSSiSaSSess== E52 | 
| Chart Missing For " : BSSSSSS TS tss 7 SSseeelaesss= 
Chart Changer Needs: Ink Red_____ Blue_-_____ Env ps.___ ELBE -slsss A. ‘So sescs=s ee . et ae 
Charts: Orifice ____ Disp].__Temp.__ Press.___Other____ SSS aS Ss str rt tSsSSsstsss=zaze= 
Send in Report: T____I___G___ Plt. Chg.___Mtr. Chg.__ 
Wrong Rge. Cht. Used________ Overdue: T________I —_— t tt} t 
Report Dated __._-_—TIn Error- ; aes SssSSSeeee5=5= 225 
Displacement Meters ESSSSSi close sSSs=Ss5== Sese>. Pee 
Vol. Arm: Adj. Pos...___Change From______Mcf. to_____Mef. SSnsesaeseeeseees} case a= min ieee 
Mcf Per Loop or Rev.: Not Shown____Shown Incorrectly____ f 
Index Reading: As Read Placed reese caer 
Removed Changed To__ 2 
Orifice Meters } 
Plate: Numter ' Size __nesrrect —______. Sessa SSss-SE 7° ESS=====S5> Pe 
Not Shown Too Small Too Large resBeas. 5 ee ee ee 
Differential: Zero High____ Low___ Are___F riction__ = Sas Seocs 
Rec. Too Low____U. Limit_____ Varies From Other Meter___ BSSSSSeaSersesss=sfersre== 
Static: Locks Tracks Friction Time Lag __— co 8 os oS oe os 
Varies from other Meter hat a ental BSanszsssassseesssssEaea5 
D.L.C.: Opens Closes @ — SSsesesee === oa a i 
DID NOT Open_____Close________: Pumps______ SS eee tat ! 
Identification Pen: Not Marking ___Charts Switched ____- 4 f 3 . 
Remarks:- ~ 
FIGURE 1 FIGURE 2 
of the meter. Companies operating in a and the absolute pressure in pounds pet ence of counter readings should be mul 
close geographical area may have the square inch. The orifice meter constant tiplied by a constant to obtain the true 
charts routed through meter men wh¢ is generally an hourly value and the ex extension. A table of constants for vari- 
are able to detect troubles for them- tension determined from a chart record ous differential and static combinations 
selves. Companies which operate over should be the sum of the hourly values and for 24-hour and seven-day charts 
large areas may not find it practical to Consequently, the time period for which will be found on a plate attached to eac! 
route charts through meter men. In such an extension is determined should be integrator 
cases a form of irregularity report may carefully watched. St OTe Cee Se ee 
ATE: SETS. A form found useful in The most rapid and generally satisfac static pin in the 500-pound range hole, 
quickly indicating to macter men troubles tory method available for determining — setting the static and differential pens 
with eas Serpe oA his care tS the sum of hourly extensions from a on various combinations of lines and al- 
shown - Figure 1. On this en ee chart record is by the use of the inte- lowing the chart to make a complete 
_— pearene <0 troubles in equipment = srator. This type of machme has been revolution. The difference of counter 
om” again nee: the attention of the in use for about 20 years and for a com readings for the beginning and end of 
er conga and it guanes aris that a plete description of the integrator, bul- the complete revolution is then compared 
ee asa letins of the manufacturer should be witha theoretical 24-hour extension. A 
: Sta consulted. An advantage of using the general set of tests recommended by th 
pon i ad ee, integrator is that after a chart is broc- manufacturer is as follows: 
should be referred to a person qualified aren — ae es -_ apa pa aed 7 ) 
SLE GEL LT TOT EE either immediately available or only a Differential Pressure Pheoretical 
ie ahenth sides: teemedinic uteention simple multiplication is needed to obtain Setting Setting Reading 
These forms should be returned to the eal 10 inches 300 pounds 1346 
office after the item checked has been If it is decided that the integrator is 20 inches 150 pounds 1376 
taken care of, so the disposition of the it the machine to use to determine exten 30 inches 300 pounds 2331 
regularity in the measurement or equip sions, there are certain steps to take to 80 inches 300 pounds 3806 
arknt t¢ known be assured that the integrator will give 
the most accurate answer which can be Any combination of pressure and dif- 
obtained. The first step is to test the in- ferential lines could be used to test the 
Problems Occurring During Integration tegrator to see if the answer obtained integrator, but the above have been found 
OEE ee Ee the counter is within prescribed lim- satisfactory. kach person in charge of 
EOE EE RT Ae TO its. It should be noted here that the dif- integrators should decide the tolerance 
: ferences of readings obtained on the to allow from perfect readings. If inte- 
_— corrected, they _— ready for deter counter are correct for a 100-inch differ grators are well oiled and in good me- 
mination of the extension. The extension ential. 500-pound static, 24-hour chart. If | chanical condition, and care is taken to 
is the square root of the product of the charts of other pressure, differential or follow the lines on the chart, the theo- 
differential pressure in inches of wate time ranges are integrated, the differ- retical readings should be checked with- 
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baUye 


WIDE OPEN FLOW 


No turbulence because of the Grove Fullstream 
design with only 30° change in flow direction. 
Low pressure drop—on the 2-inch size equal to 
less than seven feet of pipe—puts less load on 
compressors and eliminates danger of freezing. 
O” Ring Seal protects piston 

against corrosion and dirt 
when open, eliminating 
danger of sticking. 


WN 


Miia // 


CONVENTIONAL CHECK VALVE 


Pressure drop equal to over 
50-feet of pipe 

Force of spring to overcome 

Weight of moving parts to lift 


Total Resistance to 
Flow, for example, 
2-inch size 


Friction of guides, piston rings, 


etc., to overcome 


Barer?) me: 











Compare the resistance to flow of the Grove Fullstream Valve 
with the conventional check valve in the chart above. Because of 
line 


the two pound static pressure differential, caused by the 


pressure drop between the valve and the control point, there is 
no frictional pressure loss from lifting the valve piston or over- 
coming the force of the spring. The Wide Open design creates 
no turbulence. Pressure drop on the 2-inch size is equal to less 
than seven feet of pipe. Low pressure drop eliminates freezing. 
Protected valve parts insure opening and closing by eliminating 
dirt, 
pressor load by reducing pressure loss with the Grove Fullstream 
Wide Open Check Valve. 


engineer to tell the full story of this amazing check valve. 


p04 


3608 NAVIGATION BLVD., HOUSTON, TEXAS 
6529 HOLLIS ST., OAKLAND, CALIF. 
1930 W. OLYMPIC BLVD., LOS ANGELES, CALIF. 


sticking due to corrosion, waxing, etc. Reduce your com- 


Write or wire today for a Grove 
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OPEN 


WIDE 









OPENS POSITIVELY 


The two pound static pressure differential, 
between the valve body and the piston 
space, overcomes the weight of the piston 
and force of the spring, allowing the valve 
to open wide and to stay wide open with- 


out frictional pressure drop. 




















GROVE FULLSTREAM CHECK VALVE 


Pressure drop of less than 

7-feet of pipe 
No force of spring to overcome 
No weight of piston to overcome 


Total Resistance to 
Flow, for example, 
2-inch size 











THE OUTSTANDING GROVE FULLSTREAM VALVE 


WIDE OPEN GROVE DESIGN means no turbulence. 
LOW PRESSURE DROP —in the 2-inch size less pres- 
sure dro> than conventional 3-inch size—means less 
compressor load. POSITIVE OPENING assured be- 
cause of the 2-pound static pressure differential. 
POSITIVE CLOSING because the “O” Ring seals 
piston against damage by dirt and corrosion, pre- 
venting sticking and waxing. FULL RANGE OF SIZES 
for all pressure ranges. 
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ditions much closer accuracies may be 
obtained. A 100-inch, 500-pound, 24-hour 


chart should be used for test purposes. 
If other range charts are used for test 
purposes, check that the static pin is in 
the 500-pound range hole and that the 
lines on the chart interpreted in 
terms of a 100-inch, 500-pound chart. 

If actual found which 
are outside prescribed limits, the machine 
should first be checked for mechanical 


are 


readings are 


condition. Two important items which 
affect the proof of integrators are dirty 
or worn time plates and non-arcing of 
pens. Time plates of integrators wear 
and rubber dust deposits must be cleaned 
off plate with a good grade of benzene 
before a good machine proof will be ob- 
tained. The pen arms of the integrator 
are occasionally bumped and the arcing 
and spacing changed. Arc and spacing of 
pens may easily be checked on a chart 
and if not accurate, easily corrected. 
After the machine is inspected for me 
-hanical condition and minor faults are 
corrected, if the differences of theoretical 
and actual still 
outside prescribed tolerances, they may 


readings obtained are 
be changed by adjusting the set screws 
on the pen arms. As the pens are moved 
toward the center of the chart, the coun- 
ter reading is increased; if moved away 
trom the center of the chart, the reading 
is decreased. 

It has been found useful to prepare a 
graph of integrator tests on which can 
be plotted the results of daily tests. From 
this graph it can be determined whether 
iny position of test shows unusual re 
sults or if all tests trend high or low. A 
form of such graph with 0.1 percent di- 
visions is shown in Figure 2 

An independent check of the integra 
tor should be made at least each week if 


the regular operators do the routine daily 


in 0.5 percent, and under tavorable con- 





testing. This is particularly useful where 
a large number of integrators are used. 
When commencing to process charts 
on the integrator, they should be divided 
the 
range. 


into groups with same differential 


and pressure Before starting to 
integrate a chart, the operator should 
check the position of the static pin to de- 
termine if it is in the correct range hole. 
The setting of the static pin in the cor- 
rect range hole is the only adjustment 
the operator makes to the integrator and 
is the most important item in connection 
with chart integration. For example, if 
a 500-pound chart is integrated with the 
static pin in the 250-pound range hole, 


? 


the integration will be about 2 percent 


high, If integrated with the static pin in 
the 100-pound range hole, the error is 
about 10 percent high. The best remedy 
for errors in static pin setting is to make 
operators “static pin conscious.” One idea 
tried is to have an independent person 
or another operator check the static pin 
when starting a new group of 
Another 
cardboard cards about 5 x 8 inches, with 


100 pounds static, 250 


setting 
charts. idea is to have heavy 
the inscription 
pounds static and other ranges lettered 
After the 
have been grouped into various pressure 


on individual cards. charts 
ranges, these cards are laid on the group 
with that pressure range. When the turn 
the 
called to 


attention of 
the 


range and the correct static pin setting 


of that group comes, 


the operator is pressure 


can be made 


Chart group may be accompanied by 


a form known as “Proof of Integrator 


Extension.” This form is useful not only 


in accounting for all integrator countet 


readings, but may also be used to detect 
transposition of counter readings, miss 


ing charts from a group and also list 


readings accounted for when charts are 


re-run while the integration of a group 


PROOF OF INTEGRATOR EXTENSIONS 


2 
Chart Range 250. - 100” 


: s 
Integrator 451 Group —_3 


Date August 1 _-1949 


COUNTER READINGS 








Stop Start Difference 
16894 1498 15396 (A) 
RERUNS | 
9294 6498 27% 


























Total Reruns 2790) 





SUMMARY 
Integrator Total of 
(A) less (B) = —_12600 ___ /\ Constant 2207 = Extensi 8908 
FIGURE 3 
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is in progress. A type of form used for 
this purpose is Figure 3. On this form 
the operator lists the beginning and end- 
ing reading of a group of charts. If dur- 
ing the integration of a group the counter 
turns to 0000 and then runs above that 
reading, a 1 must be prefixed to the final 
reading to determine the difference be- 
tween the initial and final reading of the 
group. This form also provides for re- 
running charts if an error is made on 
any chart of the group or if a chart not 
in the group Is integrated while the group 
is in process. An example of the use of 


this form is as follows: 


Chart range 100 inches 250 pounds 


Integrator Number 451 
Group Number 3 
Date August 1, 1949 
Start reading of Group 1498 
End reading of Group 16894 


During the integration of this group 
two charts may be returned to the inte- 
grator for re-integration. The beginning 
reading of the integrator at the time of 
re-integration was 6498 and the end read- 
ing was 9294. Figure 3 is filled out to 
the total 
chart group as well as the re-run inte- 


represent integration of the 


gration. This form is also used during 
final calculation of the charts and its use 
in this connection will be explained later 

Observation of charts should be made 
to determine if integrator operators are 
following differential and pressure lines 
correctly. For convenience to operators 
and others interpreting chart records, a 
standard color ink should be used to in 
dicate pressure and differential on a chart 
Pens of the integrator should be inked 
with a color which will not make the 
original record of the chart difficult to 
detect after the chart is integrated. Charts 
on which the pressure and differential 
lines track or cross each other frequently 
are difficult to integrate. On charts where 
the differential and pressure lines cross 
frequently, the integrator operator may 
the 
which 


contuse differential and pressure 


lines, would result in incorrect 
integration 
Operators should be careful not to 


transpose or misread integrator countet! 
readings. At the time of placing the ini 
tial reading of the counter during a chart 
integration, the last chart should not be 
looked at but the counter should be read 
By so doing one figure of a group may 
be incorrect but will later be detected by 
the use of Figure 3 

An interesting feature of chart inte 
gration is that if many charts with circle 
pressures are run on the integrator, the 
time plate should be frequently inspected. 
If many circle pressure charts of approx- 
imately the same range are run on the 
integrator, the time plate wears more rap- 
idly in that position than if the pressure 
were more variable. 

After charts are integrated, a record 
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YOU HAVE 

























VY “en You 


Buy trom Bovairid 


.. - AND THAT’S IMPORTANT! 


Your choice of supplies is not limited when you “Buy From 





Bovaird.” 


All brands stocked by Bovaird are nationally recognized for 
dependable, trouble-free service under the most severe field 


conditions. 


Bovaird stores are strategically located throughout Illinois, 


Kansas, Oklahoma and Texas to help you minimize your field OFFICES AND STORES 

: P essa a ILLINOIS—Clay City, Grayville, Salem 

inventories and get supplies in a hurry — when you need them. KANSAS—Chase, Great Bend, McPherson, Pratt, 
R Il, Wichit 

WE'RE NOT FAR FROM WHERE YOU ARE! OKLAHOMA—Duncan, Oklahoma City, Pauls Valley, 


Ringwood, Sapulpa, Seminole, Tulsa 
TEXAS—Borger, Dallas, Odessa, Pampa, Snyder 


‘oof SUPPLY CO. 


GENERAL OFFICES 


TULSA, OKLAHOMA 


















should be made of the continuity of in- 
tegrator group readings. A form on whicl 
such a record may be made is shown in 
Figure 4. On this form a record is made 
each day of the end reading of eacl 
chart group as the integration is com 
pleted. As each new group is received 
a comparison can be made of the begin- 
ning reading of the group with the end 
reading of the previous group. By mak 
ing this comparison, transposition of fig 
ures, missing groups or any happening 
which changes the continuity of the inte 
grator counter readings may be detected 

A common occurrence for integrators 
not in continuous operation is for an 
operator to re-run a chart and when the 
next regular group is run not to account 
for the counter reading of the re-run 
chart. If this happens the record and 
comparison made on Figure 4 will indi- 
cate the discrepancy between the last 
group reading and the next one sub- 
mitted for recording 

During integration, the time period of 
a chart can be accounted accurately. On 
the underneath side of the integrator 
chart plate are 96 slots, each represent- 
ing a quarter hour of a 24-hour chart. 
If a chart record is for only 12 hours 
after the chart is placed on the meter, 
the time bar trigger of the integrator 
can be placed at the point where the 
chart record stops. When the pens arrive 
at that point on the chart, the chart 
plate will automatically stop revolving 
and the possibility of overrunning the 
delivery record on the chart will be elim- 


inated. 


Problems Occurring During Final 
Calculation of Gas Volume 
Represented by the Chart 


After charts are integrated, they are 
ready for the additional work of apply 
ing coefficients, lowing temperature fac- 
tors and averaging pressures if individual 
supercompressibility factors are used on 
each chart. It will be difficult to inter- 
pret pressure values on charts if the 


pressure lines have not been accurately 
followed, as an integrator pen line may 
be read for a pressure line and an erro 
neous average pressure determined. 
When temperature and supercompress 
ibility factors and coefficients have been 
listed on the backprinting of the chart, 
final calculation of gas volume per chart 
can be made. This point is where the 
form shown as Figure 3 can be used. 
Regardless of whether final calculation 
of volume is done with a calculator or 
with a bookkeeping machine, the prin 
ciple of use of this form is the same. On 
the bottom of this form the product of 
the difference between the initial and 
final reading of a group, multiplied by 
the integrator constant, is listed. This 
may be performed on a calculator. Dur- 
ing the calculation of a group, if per 
formed on a bookkeeping machine, accu 
mulation of individual chart extensions 
is made in one of the machine registers. 
The accumulated total per group should 
be approximately the same as the answe1 
obtained by multiplying the difference 
between the initial and final counter 
reading of a group multiplied by the in- 
tegrator constant. The bookkeeping ma- 
chine always uses the next higher figure 
for an extension which ends in a half o1 
higher fraction, so the comparison of 
total extension derived from differences 
and the sum of the individual extensions 
may not be the same. Groups of 50-inch 
24-hour 


charts with an integrator constant of 


differential, 250-pound - static, 
500 must be especially watched. 

If there is much discrepancy between 
the two totals, the integrator counter 
readings on the charts should be ex- 
amined for transposed figures, the groups 
for missing charts or other items may be 
looked for which will account for the 
difference between the total extension 
of the group and the sum of the individ 
ual extensions. 

If final determination of chart volume 
is made with a calculator, the individual 
chart extensions may be totaled on an 
adding machine and this sum can then 


DAILY RECORD OF INTEGRATOR READINGS 
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be compared with that determined by 
multiplying the difference between the 
initial and final reading multiplied by the 


integrator constant. 


Conclusions 


The problem of calculation, using an 
integrator as the instrument to deter- 
mine the chart extension, may be classi 
fied as follows: 


1. Problems occurring while chart ts on the 
gauge: 


a. Obtaining correct information or 
backprinting of chart. 

b. Having records on face of chart 
which will permit easy integration 

c. Having charts mailed in date con- 
tinuity, so time record on chart will 
be accurately accounted for 

d. Properly identifying charts, so re- 

versal of charts in manifold stations 


may be detected. 


~ 


Problems occurring after the chart ts re- 
ceived in the office and while being inte 
grated: 

a. Having properly qualified employes 
to censor charts 

b. having a means of quickly advising 
meter men of measurement irregu 
larities, if charts are not routed 
through meter men 

c. Testing integrators so counter read- 
ings for various test positions will 
be within prescribed limits 

1. Having a schedule of integrator in- 
spection, oiling and time plate clean- 
ing, so chances of having erroneous 
integrator tests will be minimized 

e. Training an employe to service in- 
tegrators so minor irregularities may 
be taken care of 

f. Training operators for the integra 
tor, so they will carefully follow 
lines made by gauge pens and accu- 
rately record differences in integra- 
tor counter readings. 

g. Training integrator operators in the 
correct use of the static pin in the 
range holes. Also, if more than one 
barometric pressure is used, opera- 
tors should watch the barometric 
pressure settings. 

h. Cautioning operators while integrat- 
ing charts to watch transposition of 
counter readings and also account 
for re-run charts which may not be 
in the chart group. 


Problems occurring while the chart ts be- 


>) 


ing calculated to determine final volume 

fer chart: 

a. Having a means to detect transpost- 
tion of counter readings or missing 
charts in a group. 

b. Accurately checking the arithmetic 
to determine if calculations have been 
properly made on the calculator or 


bookkeeping machine 
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i IL. PASO Natural Gas Company has 
received FPC permission to make changes 
in previously authorized plans to expand 
its Texas-to-California pipe line system. 
The changes will be made in construc- 
tion plans for Texas, New Mexico and 
\rizona. 

Che previously authorized facilities 
were designed to 405 million 
cubic feet of gas per day to Southern Cali- 
fornia Gas Company and Southern Counties 


deliver 


Gas Company of California, and 250 mil- 


lion to Pacific Gas and Electric Company. 

El that changes are 
necessary because of Railroad 
Commission’s changing the amounts of 
oil and flare gas that can be produced 
Basin of West Texas, 
a more efficient 


Paso said the 


Texas 


in the Permian 
and in order to form 
system for the delivery of the authorized 
volumes to California. 

Estimated cost of the additional con- 
is $12,952,069. However, the 
save $9,338,972 on 


struction 


company will pre- 


viously authorized facilities which will 
not be built, making a net additional ex- 
penditure of $3,613,097. 

Approximately 500 miles of pipe line 
are involved in the changes, some of 
which will be new line not included in 
previous plans and other that will be 
substituted for sections already author- 
ized. In addition, changes will be made 
in compressor stations, purification, de- 
hydration and absorption plants, and in 
field and branch lines. 
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7 | | 
| a Daily 
| Pipe Capacity 
Length, Size, (Barrels, 
COMPANY Origin and Terminus (Miles) (Inches) | Cu. Ft.) REMARKS 
CRUDE OIL LINES | 
British American Oi] Company, Redwater fld. to Edmonton, Alberta, Canada 30 10,000 | To be started during the summer of 1950 and completed 
Limited before the end of the year. 
Gulf Refining Company Roscoe pump sta., to Snyder, Scurry co. 30 8 & 10 25,000 | Started in March by Latex Construction Company, 
| Houston. 
Interprovincial Pipe Line Company} Regina, Alberta, to Gretna, Manitoba, Canada 350 16 70,000 | To start about April 1, by Williams Bros. Corp., Tulsa. 
Redwater fid. to Edmonton, Alberta, Canada 30 16 100,000 | Approved by Canadian Board of Transport Commission- 
ers March 6. Will tie into Edmonton-Great Lakes line. 
Mid-Valley Pipeline Company Longview, Texas to Haynesville, Louisiana 105 20 150,000 | O. R. Burden Construction Corp., Tulsa, to start in May. 
Pumping station at Longview : : Contract let to Thomas Bryan & Associates, Inc., 
| Houston. ‘ 
Pumping station at Haynesville | Contract let to Dresser Engineering Company, Tulsa. 
Pumping station at Abbeville, Miss To be built by Refinery Maintenance Co., Inc., Compton, 
Pumping station at Denver Tenn alif. 
Pumping station at Clarkson, Ky Contract let to O. L. Olsen, Houston. 
Pumping station at Hebron, Ky Contract let to Dravo Corporation, Pittsburgh. 
Pan"American Pipe Line Company] Vicinity of Snyder, Scurry co 23 4&6 | Gathering system started in February, by W. L. Golightly 
| Construction Company, Houston. 
ia | , 
Petroleum Development (Qater), | Dukhan fid. to port of Umm Said, Qatar 93 40,000 | Completed in January by company crews. 
Limited 20 : 
Stanolind Pipe Line Company Stanolind’s line into Post fid., Garza co., to Cogdell fid., 36 | Will be built in 1950. 
Kent co. 
Texas Pipe Line Company Patoka to Clay City, Illinois 42 12 To be started April 15 by L. R. Young Construction Co., 
Olney, Illinois. 
lexas-Empire Pipe Line Company) Loop from Wilmington, IIl., to East Chicago, Ind. 42 16 O. R. Burden Construction Corp., Tulsa, to start about 
April 15. 
l'exas-New Mexico Pipe Line Basin System’s Colorado City sta., Mitchell co., to SW 37 10 Field survey of route underway. Project includes gather- 
Company Kent co. ing lines in Kelly Canyon and North Snyder pools and 
in SW Kent co. 
PRODUCT LINE 
Great Lakes Pipe Line Company.| Kansas City to Des Moines 190 12 Started in March by Trojan Construction Company, 
Oklahoma City, Brodie Construction Co., Amarillo, 
Texas, and R. H. Fulton & Co., Lubbock, Texas. 
Cushing to Tulsa, Oklahoma 45 8 Started in March by Trojan Construction Company, 
Oklahoma City. 
NATURAL GAS LINES 
Associated Natural Gas Company Texas Eastern’s ‘‘Big Inch” near Oran to Sikeston, Missouri 14 Ss Application to FPC in February. Project includes distri- 
Sikeston to New Madrid, Missouri 21 6 bution systems in Sikeston and New Madrid to be 
started about April 1. 
Carolina Natural Gas Corporation| 18 laterals to distribute gas to N. and S. Carolina from Trans- 372 140 mln. | Application to FPC in March. 
continental's Texas-New York line 
Central Kentucky Natural Gas Co.| Loops in Kentucky 38 12 to 20 Planned. 
West Panhandle fid. to Colorado's Lakin, Kansas, com- 175 20 Application to FPC in February. Scheduled for comple- 


Colorado Interstate Gas Company 

tion before 1950 winter. Construction contingent upon 
FPC approval of merger with Canadian River Gas Co 
Project includes 4800 bp in compressor station at South- 


ern end of line. 


pressor station 


TABLE CONTINUED ON NEXT PAGE 
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Daily 
Pipe Capacity 
Length, Size, Barrels, 
COMPANY Origin and Terminus Miles Inches Cu. Ft. 
East Tennessee Natural Gas Co Knoxville to Bristol, Tennessee 100 16 40 mln 
18 \ 
21 ( 
Iroquois Gas Corporatior Into proposed Hollar i, Erie co., and Bent ngton, Wyoming 23 
co., storage felds 
The Montana Power & Light Co. Butte to Bozeman, Montana 83 12 
South from Billings, Montana 21 12 
Montana-Dakota Utilities Co.and Worland fid.. Wyoming, to Montana-Dakota's Cabin Creek 340 12 35 min. 
and Montana-Wyoming Gas station, Montana 
Pipe Line Company. 
Phillips Petroleum Company Gathering system in Sherman and Hansford counties, Texas 118 3 to 22 
Otaki Natural Gas Company, Ltd.) Chiba gas fids. to Tokyo, Japan 50 12 
Southern California Gas Company Whitewater to Puente, California 80 30 
Southern Union Gas Company Loops and laterals in New Mexicc 78 8,10 & 14 
Tennessee Gas Transmission Co Alice to Freer, Texas 42 12 
Vicinity of Alice, Texas 13 6 
Vicinity of Tomball, Texas 15 6 
Mississippi River Crossings at Greenville, Miss., and con- 5 26 
necting lines 
Texas Eastern Transmission Corp.| Beaumont to Hankamer, Texas 33 20 
Provident City fid., Lavaca co., to Baytown, Texas 100 16 
Transcontinental Gas Pipe Line | Susquehanna River near Conowingo, Md., to Linden, N. J. 151 30 340 mln. 
Corporation 
Chester Junction, Pa., to Paterson Junction, N. J. 104 30 
Markham fid., Texas, to Opelousas, La. 258 30 
La Gloria to St. Charles, Texas 107 24 
Sun lateral to La Gloria lateral, Texas 41 14 
36 10 


Lacy fid. to Sun lateral, Texas 
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REMARKS 





Application to FPC in March. Project includes a 1400-h, 
comp. sta., and would serve areas from Oak Ridge t¢ 
Bristol. East Tennessee expects to get additional gas 
from TGT. 

Application to FPC in March. Program includes develop- 
ment of 3 new storage fids., and enlargement of ar 
existing fld. Company wants to complete project as 
needed during next three years. 


Started in March by Deaton & Sons, Inc., Cdessa, Texas 
To be built by Deaton & Sons, Inc., ipon completior ot 
Butte-Bozeman line. 


Conyes Construction Corporation, San Pablo, California 
to start April 15 


Started early March by Vaughn & Taylor Constructio: 
Company, Ine., Wichita Falls, Texas 


Planned, 
To be completed by September 1, 1950 
Planned for 1950 construction. 


Under construction by Sheppard & Geiger Constructior 
Company, Corpus Christi. 

Under construction by Shanks & Eustace, Inc., Alice 

Started March 1 by Latex Construction Company, 
Houston. 

FPC authorization granted in March. To consist of four 
26-inch lines across river, and 544 miles of pipe con- 
necting bridge crossing with TGT’s system on both sides 


Started March 1 by, Associated Pipe Line Contractors, 
Inc., Houston. 

Started March 15 by Smith Contracting Cerp., Fort Worth. 

Wunderlich & Griffis Construction Company, Tulsa, to 
begin in April. 

Permission given by FPC to replace previously-autho- 
rized 26-inch pipe with 30-inch. 

FPC authorization to substitute 30-inch pipe for 26-inch. 

Permission granted to substitute 24-inch for previously- 
authorized 26-inch. 

Permission to substitute 14-inch for 20-inch granted. 

Permission to substitute 10-inch for 20-inch granted. 
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PIPE LINE HINTS 








$10 is paid for 


each illustrated acceptable 


contribution. 


Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas 


vow ro—Enclose Compressor 


\ sheet metal 
using for a_port- 
able, skid-mounted 
packaged unit used 
on a booster station 
addition to a gas 
ransmission line sf 
provides weather ! 
protection for the 
unit. Through in- 
geniously hinged side 
panels, it also allows 
any portion to be 
opened so as to pro- 
vide greater access 
maintenance of 
that portion of the 
unit 
Fach panel is hinged at the top, and 
alongside it is mounted a hooked rod 
supporting the opened panel above 
head level. To retain the panels in the 
closed position, loose-pin hinges are at- 
tached to panel and frame member of 
the housing, and it is necessary only to 


the pin to free that portion of the 


1] 





panel and allow it to be swung upward. 

The entire housing is supported at 
one end on the compressor frame, and 
at the other on a pair of 24-inch pipe 
posts, and may be lifted clear with a 
winch truck when the entire compressor 


unit 1s to be laid open for work. 


How to-lTransport Oxygen Bottles 
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In certain types of pipe line work, con- 
siderably more than the average amount 
of oxygen may be consumed when the 
job requires much burning and fitting of 
pipe sections. One welding company 
finds it desirable and convenient to carry 
not only extra bottles, but to carry them 
in a horizontal position as indicated. 

Built over the hump above the rear 
wheels, a space that is seldom used to 
carry other equipment or storage boxes, 
the bottle rack consists of angle iron 
material welded together in the manner 
shown. Narrow sections of pipe of a size 
slightly larger than the outside diameter 
of the bottles themselves hold the bottles 
in position on the rack. These rings, 
welded to the rack and to each other 
where they contact, are equipped with 


bolts which can be tightened to prevent 


vibration or shifting of the bottles. 

Ease of stacking the bottles and the 
fact that regulators and valves are more 
accessible to the operator when regu- 
lators are transferred from one bottle to 


another make this mounting desirable. 


HOW TO— 
Bend Small Diameter 
Pipe at Job Site 


An improvement has been developed 
over the hinged or pivoted shoe which 
was the first step beyond a balk thrust 
under or through the crawler tread to 
provide a fulcrum around which the 
winch line could bend the pipe. 

The shoe is formed to fit closely to 
the half-diameter of the pipe, and is 
mounted under a special arm which car- 
ries heavy coiled springs. These springs 
allow the shoe member to conform to 
the stress set up in the pipe as it is 
bent, and avoid the formation of notches 
or kinks which sometimes appear when 
the bend radius is too short for the wall 
thickness of the pipe being bent. 

In addition to the bending effort ex- 
erted by the winch line of the crawler 
mounting the shoe, a second line is at- 
tached near the end of the pipe joint, 
and the winch of a second crawler is 


used to augment the force being exerted 


to bend the pipe. 
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now to—Mount Air Dryer Cylinders 


An efficient air dryer used with the air 
compressor unit at one station combines 
compactness with ease of servicing. The 
instalfation consists of two cylinders, in 
the upper and lower ends of which are 
stored flake-type dehydrating material 
and through which compressed air must 
pass before being used. The six-inch cyl- 
inders are mounted vertically, one on 
each side of a permanently mounted 
four-inch H-beam column approximately 
five feet high and set in concrete. The 
units are easily serviced, ample room 
being available for removing the top or 
bottom caps. By breaking out the small 
pipe fittings and removing four bolts, 
either unit may be removed completely 
from the system and laid down. 

Welded to the side of each cylinder 
are a pair of steel clips, each five inches 
high by six inches wide. Each clip, of 
three-eighth-inch plate, is bolted with 
two 9/l6-inch bolts to a matching clip 
welded to the side of the H-beam col- 
umn. The installation is unusually effi- 
cient, not only because of its flexibility 
of operation and servicing, but because 
it can be installed in any part of the plant, 
requires a minimum of materials, and is 
amply sturdy to support the cylinders. 
The design is applicable to nearly any 


plant-size installation that might be re- 
quired. 


now ro—Add Walkway Over Lines 


Prefabricated metal walkways over a 
series of lines may be made so they may 
be removed easily if pipe repairs are to 
be made. Each walkway is tailored for 
its particular position and remains in 
place until removal of the piping is nec- 
essary. 

The frame of the walk is made of 
light, wide angle iron in a long rectan- 
gle. It is long enough to extend across 
the group of pipes upon which it rests. 
At intervals cross members are welded 
between the outside pieces to support 
the open work tread stock. 

Since most piping is placed well above 
the surface of the ground to retard cor- 
rosion, the walks are usually higher than 
convenient for an employe to mount 
without an additional step. Vertical 
members welded to the ends of the walk 
section support the single riser or tread 
of the stairway without resting on the 
ground. To prevent movement of the 


walkway by vibration or other causes, 
the wide angle iron side members are 
saddle-cut where they cross each pipe 
line. These walks can be removed with- 
out cutting anchors or removing hold 


down bolts. 
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Only Pittsburgh ~ i & 
can test your casing in tension 
for extreme depths 





With Pittsburgh Seamless Casing tested in tension up to 10,000 
psi you have extra protection against failure—greater security at 
high pressures. The Hydrostatic Tension Testing method was 
originated by Pittsburgh Steel and is today the only manufacturer 
capable of testing in this manner up to 10,000 psi. This extra 
value you get from Pittsburgh Seamless Casing is typical of the 
quality you get in all Pittsburgh Oil Country Tubular goods. 
It will pay to specify them on your next order. Ask your Pittsburgh 
field engineer for full particulars or write to Pittsburgh Steel 
Company, Dept. WO, Pittsburgh 30, Pa. 








Pittsburgh Seamlcss Casing 


a product of 


Pittsburgh Steel Company 











ipE LINE SHUT-OFF VALVES 








OPENED BY REMOTE CONTROL 


(1) Hyd. Act. Cyl. (2) Actuating Linkage (3) Ac- 
cumulator (4) Flow Control Valve (5) Check Valve 
(6) 4 Way Directional Control Valve (7) Pipe Line 
Shut Off Valve. 


| en of shut-off valves ranging in sizes/up to 20-inch port 
diameter, standing as high as 7 feet and weighing up to 7000 Ibs are 
used by the petroleum industry to control fluid flow through miles upon 
miles of pipe lines. Manual operation of these’ huge valves is virtually 
impossible. Furthermore, the location of some makes them hard and 
hazardous to-get-to. 

This problem has been effectively solved by Greer Hydraulics. A 
hydro-pneumatic accumulator teed into the pressure line utilizes system 
pressure to open and close these valves. 

System pressure is stored in the accumulator for ready use to do the 
actual work when the valve has to be opened or closed. A selector valve, 
remotely controlled from a finger-tip actuated pilot valve or solenoid, 
directs pressure fluid from the accumulator to an actuating cylinder to 
open or close the shut-off as desired through a rack and pinion arrange- 
ment on the valve handle. A positive flow control in the line prevents 
rapid valve action thus eliminating dangerous line surges. 

In addition to its positive action this system eliminates the fire hazard 
of electric motor actuated valves and the necessity of an external power 
source for pneumatic-actuated shut-off valves. 


Write for details today. 







SALES REPRESENTATIVES 
m IN ALL PRINCIPAL CITIES 


United States Pat- 
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YOUR SYMBOL OF SERVICE 


HYDRAULICS INC. 
454 EIGHTEENTH ST., BROOKLYN 15, N. Y. 


220 « 


Pipe Line Section 











PIPE LINE HINTS 





HOW TO— 
Compensate Line 
Expansion at Bends 


Where long pipe lines are supported 
over swampy ground, the expansion due 
to warm summer weather will push the 
“A” frames sidewise in the bends. One 
company uses expansion joints in the 
lines at strategic points to take care of 
expansion and contraction. The lines 
are cut with approximately six inches 
between them if the atmospheric tem- 
perature is below normal, and approxi- 
mately three inches if the temperature 
1s abov © normal. 

One end of the two lines is. then 
turned down to a smooth finish so that 
the pipe can slide back and forth inside 
the packing. The other end carries three 
lugs which are welded to the line to 
hold the sleeve stationary on that end. 
l.ong threaded bolts are then used on 





these three holes to serve both to tighten 


the packing on the sleeve and to hold 
it in place. Adjustments can easily be 
made on the long threaded bolts to 
move the sleeve back and forth until it 


is placed so as to be centered 


HOW TO— 


Protect Coating on 
Large, Heavy Lines 


As the wrapping machine proceeds 
down the line on a construction job, the 
newly coated pipe is many times placed 
back on a timber block awaiting the 
side-boom tractor to lower it into the 


ditch. Little damage is done to smaller 
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diameter pipe by such practice, but as 
the diameter of the line increases, it is 
more important to protect the coating 
prior to placing the line in the ground. 

Illustrated is a simple idea for pro- 
tecting the soft coating until the line is 
placed in the ditch. Instead of lowering 
the freshly-coated pipe on the timber 
blocking, a heavy canvas bag filled with 
earth is placed on top of the wooden 
blocks to act as a cushion for the pipe. 


HOW TO— 


Speed Installation 
Of Hold-Down Clamp 


Installation of pipe line hold-down 
clamps that are set in elevated concrete 
piers can be simplified through the use 
of prefabricated and completely as- 
sembled units of the type shown. The 
six steel anchor rods, to which are at- 


tached the matching clamp sections are 
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Enjoy These 
Important Advantages 
Offered By 
standard pipeprotection 11C- 





MODERN FACILITIES. At your disposal . . . the industry's most efficient 
plant ... and largest permanent storage area (covering 22 acres) 
... this plant was designed and equipped to assure perfect con- 


trol over all coating and wrapping operations. 


STANDARD PROCEDURES. Thorough warming, drying and steel grit 
cleaning form a perfect base for the coating operations . . . uni- 
form coatings are applied to warm dry pipe. Upon completion. 
every pipe is electrically tested to assure maintenance of the 


highest standards. 


STORAGE-IN-TRANSIT. You can store your pipe in our yard up to 12 
months without freight penalty .. . while determining final des- 
tinations . . . Through freight rates via our St. Louis plant and 


our storage facilities save you money. 


Write now for schedules. 
Immediate shipment or stop-over up to 12 months is 
permitted under existing railroad tariffs. When you 
ship your pipe through the Saint Louis Gateway .. . 
You enjoy “through freight rates” instead of higher 
combination rates generally used. 






ST. LOUIS _ 
Gotewoy to the 
Southwest end West 

> 
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e 
Standard pipeprotectionr: irmCe 


3000 South Brentwood Bivd. « St. Louis 17, Missouri 
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GENERAL 


PIPE LINE 
CONTRACTORS 


Personal Supervision on 
Construction of Your 


Pipe Lines * Water Lines 
Sewer Lines * Excavations 
Salt Water Disposals 


TROJAN 


ete] bai tiles ile], Melek 


INCORPORATED 
OKLAHOMA CITY, OKLA. 
BOX 4427 PHONE 2-7696 
WAREHOUSE PHONE 6-1430 











It's the YALE UNION 


You'll be amazed at the ease with which 
YALE UNIONS seal against gas . . . or against 
fluids, vapors, steam or vacuum. No sealing 
method ever designed provides easier, faster, 
more positive pressure seals than the O-Ring 
in YALE UNIONS. 

Try one just once . . . you'll use nothing 
but YALE UNIONS thereafter. Available in all 
popular sizes, for working pressures from 500 
to 7500 psi. If your supply store can’t furnish, 
order direct, giving the name and location of 
your favorite supply house. 


ie tia 
VWa\ Le MACHINE WORKS 


4403 Yale Street Houston, Texas 


Export: R. S. Stokvis & Sons, Inc., 
17 Battery Place, New York, N. Y. 
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made up as a unit before being set in 
the concrete form. 

To allow for a uniform space and even 
takeup of the tightening nuts after the 
pipe is laid, a pair of three-fourth-inch 
boards, with holes bored through to al- 
low passage of the threaded studs, is 
made up with the assembly. With nuts 
on both the under and top sides of the 
clamp, and with the boards clamped be- 
tween the flanges, the assembly can be 
lifted as a unit and supported atop the 
pier form just prior to pouring the ce- 
ment. Once the unit is aligned hori- 
zontally and is made level, it can be 
nailed into place. 


HOW TO— 
Use Flexible Hose 
To Connect Meter 


When check tests are made period- 
ically to measure gas flowing from leases, 
and only one recorder is used on sev- 
eral nearby orifice fittings, the job of 
the meter man can be simplified by 
using hydraulic hose for T connections 
instead of the conventional stiff pipe 
fittings. Each meter run is supplied with 
similar orifice flange fittings, all having 
fluid drip pots equipped with identical 
connections, and facing in the same 
general direction. 

Support for the recorder is made by 
welding half-collars to the top of the 
meter run near the orifice flange so the 
two-inch standard can be changed easily 
and leveled with a four-bolt ground joint 
union. Two sections of hydraulic hose 
are used to connect the recorder with 
the outlet of the drip pots, placing the 
disconnecting ends of the hose down- 


ward so they may be easily broken out 


. 
=e 
3 ¥ 


¥ 


“ ; ¥, 


IEE 








of the fittings in the needle valves on 
the outlet of the drip pots. By equipping 
the recorder with hose, the meter man 
need use only two open end wrenches 
to fit the hexagonal connectors on the 
drip pots and the hydraulic hose. 


HOW TO— 
Improve Usefulness 


Of Pipe Vise Stand 


Handiness and usefulness of the con- 
ventional three-legged pipe vise stand 
can be increased by adding a pair of 
vertical supports which will enable one 
man to handle long lengths of pipe. The 
two additions are welded to the leg 
which extends out to the rear of the 
stand. The first one is approximately 36 





inches away from the vise and the sec- 
ond about 33 inches farther out. Each 
has welded to it a narrow section of 
steel cut from a piece of six-inch channel 
iron which forms a cradle in which the 
pipe can rest without danger of falling 
off. The rear support has a short threaded 
shaft which permits that end of the pipe 
to be raised or lowered. 

The three legs of the stand are two- 
inch pipe and the two vertical supports 
are of 1%4-inch material. The brace be- 
tween the under side of the stand plate 
and the rear leg is two-inch angle iron. 
The half-inch plate to which the vise is 
bolted is 18 inches square. 

The extra supports enable one man to 
do many of the routine cutting, welding 
and threading jobs which ordinarily 
might require two men. To increase 
portability of the stand, pipe couplings 
may be welded to the two points on the 
rear leg of the stand, the vertical ‘sup- 
ports then being screwed into them when 


the stand is set up, 
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COMMUNICATION between stations 
and fields in the 5000-square-mile 
area served by Union Gas Company 
of Canada is conducted by an exten- 
sive radio system. Operation of the 
radio net is explained in this article, 
which also describes equipment used 
in stations and mobile units, The au- 
thor treats of the government and 
company regulations which govern 
private transmission. 





By L. A. COSTE 


Superintendent of 
Natural Gas Production 


Union Gas Company of Canada, Ltd. 


Tins YN Gas Company of Canada, 
Ltd., operates natural gas fields, manu- 
factured gas facilities, storage fields, 
transmission lines and distribution plants 
over an area of 5000 square miles in the 
hve most southerly counties of Ontario. 
[ts fields, plants, main lines and prin- 
cipal markets are shown on the accom- 
panying map. 

For complete coverage of the territory 
served by the company, seven high- 
trequency FM radio telephone stations 


and 


several mobile units operating on a 
common frequency were indicated. Ap- 
plication for “Private Commercial” li- 
censes was made early in the spring of 
1948, to the Radio Branch of the De- 
partment of Transport, at Ottawa, which 
ontrols radio in Canada. A frequency 
in the 152-174 Mc/S band was applied 
tor. Evidence that the proposed installa- 
tion would be in the public interest ac- 
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Dawn station antenna mast under construction. It is 250 feet high, built of bolted structural steel, 
and equipped with obstruction lights and heavily grounded against lightning. 


companied the application. In due course, is particularly suitable for use in flat 
the company was allotted a frequency country, such as ours, where there are 
162.69 Mc/S. few hills of consequence to absorb the 
This band of frequencies has several _ signals. 
advantages. It is free from static, both The licenses are renewable annually 
man-made and natural. It is entirely free upon payment of a fee of $10 for each 
from “sky wave” interference from dis- station whether mobile or fixed and re- 
tant stations operating on the same fre- gardless of power. The formal wording 
quency and which frequently disrupt of the licenses permits the use of radio 
radio communication on the lower 25-40 phone in case of emergency only, or 
Mc/S band. The range of operation is when other means of communication are 


roughly one-third greater than “line of | inadequate. In actual practice the radio 
sight.” This seeming disadvantage elim- net is used for: 

inates the “sky wave” mentioned above (1) Hourly reports, between the fixed 
and permits stations only two or three stations of pressure, load, and 
hundred miles away to operate on the weather conditions which cannot 
same frequency with little or no inter- be disseminated with sufficient 
ference, thereby permitting greater chan- promptitude by existing means ot 
nel utilization. The antennas required, communication 

being one-quarter the wave length, are (2) Urgent or emergency calls be 
less than 18 inches long, which is a dis- tween fixed stations 

tinct advantage on mobile units; and it (3) Calls between fixed stations and 
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Left. Directional antenna at Sarnia mounted on short Dural mast above upper member of gas holder. Windsor antenna mounted in same manner. 
Right. Raising 65-foot telescopic pipe mast with directional antenna on roof of London shop. Lower section of mast, four-inch pipe inner section, 
telescoped inside four-inch pipe in picture, is 22-inch pipe. 


mobile units giving or asking for 
urgent instructions or information 

(4) Reports and pertinent information 
from mobile units to fixed stations 
on work in progress. 

(5) Necessary calls between mobil 
units working together. 

It is not necessary for those operating 

units 


either the fixed stations or mobile 


to be 


licensed, but it is necessary for 
them to be Canadian citizens and to re 
spect the secrecy of messages not orig- 
inating on the net and not intended for 
their reception. Other than the drivers 
of mobile units, the operators are all gas 
dispatchers, regulatormen or supervisory 
personne] at head office, field headquar- 
ters or plants. 
Instructions to all operators are “be 
accurate and brief” and definitely forbid 
the use of improper language or the 
transmission of personal messages and 
transmissions for the transaction of rou 
tine business except when other means 
of communication have failed. Reason- 
able deviation from the above, except in 
the matter of language, is allowed mo 
bile units as other means of communica 
practical 


tion in their case are, for all 


purposes, non-existent. 

All our fixed 
power and are located as shown on the 
Those at Windsor, 


Sarnia, and London are equipped with 


stations are of 50-watt 


accompanying map 


directional antennas beamed on Dawn, 
which is the center of both the radio and 


the gas system, the principal dispatching 
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point and the storage area for both nat- 
gas. All othet 


“ground plane” an- 


ural and manufactured 


fixed stations have 
tennas which radiate equally in all direc- 
tions. 
reduced by using existing structures and 
pipe 
tennas. At 


installation was greatly 


cost of 
masts tor the mounting of the an- 
Windsor and 


lengths of aluminum alloy 


Sarnia, short 


tubing were 
used to support the antennas above the 


holders. At Port 


mast Was 


top members of gas 
Alma a short aluminum alloy 
erected on the top of the plant water 
tank. At Chatham a 36-foot mast of the 
erected on the shop 


same material was 


roof. On the London shop roof a tele- 


scopic pipe mast 65 feet high was in- 


stalled. At Zone no structure of impor- 
tance was available, so a 75-foot mast 
was fabricated from pipe. This was 
raised by a small mobile well mainte- 


nance machine and bolted to a_ pipe 


flange previously set in a concrete foun- 


dation. Only at Dawn, which must be 


able to contact all other stations at all 
times, was it necessary tO -CTrect 2 Struc 


steel mast to carry the antenna 


250-foot 


tural 


There a tower on a concrete 


base and with suitable concrete guy an- 
chorages was erected. Because of its 


height, it 
struction lights for protection of aircraft 


was necessary to install ob 
and, because it stands in flat country and 
towers above all other structures, it has 
been heavily grounded to prevent dam- 


age by lightning. This and all other an- 


as those on 


than 18 


tennas are the same length 


the mobile units, slightly less 


inches in length. 


Of the 12 mobile units presently in- 


stalled, nine are of 30-watt output and 


three of 10-watt output and are of the 


tvpe used in taxi service. These three 
are all in the city of Windsor and are 
installed in service trucks. Of the nine 


30-watt units, six are installed in pas 


senger cars driven by supervisory per- 
sonnel and three are installed in trucks, 


in three different areas, which are the 
vehicles always called out for emergency 
work. 

The higher powered mobile equipment 
was chosen for these vehicles so that 
even when they are as far as 25 miles 
away they are still in radio contact with 
their headquarters. Actually, there is no 
point within the area served by our com- 
pany from which a vehicle equipped with 
a mobile unit cannot contact at least one 
of the fixed stations. It is therefore posst- 
from a mobile 


ble to relay a message 


unit to any fixed station, or other mobile 
unit in the gas system. 

The source of power for all the mobile 
units is the regularly supplied vehicle 
\s the battery drain for operat- 
30-watt transmitters is about 40 
type 


battery. 
ing the 
amperes and for operating taxi 
transmitters is about 20 amperes, each 
with either an 80- 


V ehicle IS equipped 


ampere or a 45-ampere alternator and 
copper sulfide rectifier which replace the 


ordinary battery charging equipment oO! 
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the vehicle. This equipment, though not 
that the ve- 
operative at all 


essential, is an assurance 
hicle battery will be 
times, even if the radio equipment has 
been inadvertently left on for several 
hours. 

At all but one of the 


more remote control 


fixed stations, 


one or units have 
been installed which permit operation of 
the equipment from a point distant from 
its location. The reason for this being 
that the best location for the transmitter- 
receiver is seldom a convenient place for 
the operators to carry on their other 
duties. 

At the Zone station the equipment can 
be readily moved, so a second antenna 
installation has been prepared which will 
permit the equipment to be moved to 
another part of the property during the 
there is no attendant at 
All that will be nec- 


essary to put the equipment into opera- 


summer when 


its present location, 


tion at either location, is to connect the 
antenna cable and plug into an electric 
a minute 


outlet, which takes less than 


Power Source 


The source of power for all the fixed 
stations is either 25- or 60-cycle, 120-volt 


current. At two of the stations, emer- 
gency power, in case of an electrical cut- 
off is plant 


standby generators 


available from our own 
At the remaining 
fixed 120-volt AC, 


automatic starting, emergency plants are 


stations, 750-watt, 
being installed to supply the radio equip- 
ment and a few lights in case of power 
completion of these in- 


failure. Upon 


stallations, our communication system 
will have reached minimum dependence 
on wire borne energy. 
trials under 
that any of the 30-watt 


mobile units can be connected to a fixed 


Furthermore, now way 


seem to show 
station’s antenna and‘the range of the 
mobile unit so extended thereby that it 
can serve fairly efficiently in lieu of the 
fixed station while major repairs are 
being made to the station’s transmitter 
or receiver. Tribute must here be paid 
to the outstanding ruggedness, depend- 
ability, and performance of these mobile 
units. In spite of the 
changes, dust and road shocks to which 


temperature 


they are subjected they continue, month 
after month, to give reliable service. 


Fixed stations and remote controls 


are fitted with hand sets, of exactly the 
same appearance as the modern tele- 
phone receiver-mouthpiece, and hangup 
boxes. These have been found more 
satisfactory than other types of micro- 
phones on at least two counts. The hand 
sets, being less sensitive, do not pick up 
as many of the extraneous sounds pres- 
ent at the point of transmission and 
secondly, because they are used in the 
the same manner as a telephone receiver 
voices of all 


they tend to cause the 


operators to be heard with equal volume. 
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Fifty-watt fixed station transmitter-receiver. 

Front door open to show interior. Upper unit, 

transmitter; center unit, receiver; lower unit, 
controls. 


When used, 


separate microphones are 


which the operators may place at dis- 
tances varying from a few inches to a 
few feet from their lips while trans- 
mitting, there is considerable variation 


in voice intensity at the receiving sta- 
tion. In mobile units the military type 
of microphone is used. 
Monthly Inspections 
Agreements have been entered into 
with the manufacturer’s service repre- 


sentatives for a monthly inspection serv- 
ice covering all the stations and mobile 
units. At the 
failing items are 


inspections, all weak or 
replaced, necessary or 
desirable adjustments are made and any 
complaints or questions of the operators 
concerning the equipment are attended 
to or answered. The importance of the 
monthly inspections in keeping the Radio 
Net at full efficiency is made manifest 
by the facts which follow: At peak per- 
formance the equipment circuits are in 
one five- 


resonance to an accuracy of 


hundredths of one percent and the re- 
ceivers are so sensitive that they will op- 
erate on a signal of one five-millionths of 
the voltage of a flash light cell. As the 
monthly inspections maintain this high 
degree of built-in excellence, their value 
is obvious. 

Upon its completion, the net was for- 
mally accepted from the manufacturers 
and declared “on the air” at a dinner 
attended by the executives of both the 
our Civic 


manufacturers and 


officials representing the municipalities 


company, 


served by our company, the Provincial 
Minister of Mines whose department in- 
cludes the control of natural gas, the 
Controller, and a 
Radio 


Transport. It 


Federal Fuel repre- 


sentative of the Branch of the 
Department of Was an- 
nounced at that time that the radio net 
would be immediately available to civic, 
provincial or dominion authorities in any 
emergency affecting public welfare or 
safety in this part of Ontario. 

Since the Radio Net was completed 
during the first half of January, 1949, 
it is too soon to balance the cost of the 
against the saving in money 


well 


installatic 


brought about by its use. It may 


be that such a balance is impossible for 
can compute the which 


who expense 


might have been caused by something, 


the magnitude and nature of which is 
unknown, which didn’t happen because 
it was forestalled by radio communica- 
tion. We do that our 


system of communication is now faster, 


know however 


more flexible, and_ of 


than 


more reliable, 


greater coverage ever before and 


that, because of it, we are able to oper- 
ate, maintain, and extend our gas facili- 
ties and dispatch and control our gas 
more quickly, efficiently, economically 
and safely than ever before. 

During the short time the Radio Net 
has been functioning, it has proven its 
value on many occasions. It has reduced 
the shutoff 


and the 


time necessary for line re- 


pairs installation of valves, 
drips, bypasses, and connections. It has 
expedited mainline flow and_ pressure 
tests, and internal line cleaning. It re- 
duced by 50 percent the time needed to 
tools 


jobs, where unexpected conditions arose. 


bring special and equipment to 
It has daily use in speeding the arrival 
of service trucks to customers’ premises, 
in answer to complaints mentioning, or 
suggesting hazardous conditions and 
does so at less cost per service call than 
heretofore. In addition scheduled hourly 
reports of flow, pressure, gravity, atmos- 
pheric and other weather 
conditions at all 


made to the dispatchers at the control 


temperature 
major markets, are 
station at Dawn. The mobile units have 


made it possible for supervisory per- 


sonnel to issue pertinent instructions to 


guide operations when they are, of 
necessity, at a point some distance from 
the operation or to supervise related 


operations from a central point. 

Not by any means the least important 
result of the Net is the sense of unity 
which it has helped to engender in all 
divisions of our company. This sense of 
unity and also a feeling of security is 
felt particularly by men on solitary night 
duty in the smaller divisions. They know 
that a radio call for help in case of 
operational emergency, accident or ill- 
ness will be heard by several stations 
instantaneously and that help of any 
type wanted will be forthcoming. 
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Whether it’s heat, high well pressures or just the 
tremendous stresses unavoidable on packer jobs, 
Lane-Wells packers take it and come up smiling... 
because every part has been designed and built to 
meet oil country needs. Special steel alloys, specially 
heat-treated, as heavy in cross-section as packer 
size allows, provide extra safety against failure under 
load. Lane-Wells FLOSEAL packing elements seal 





off against differential pressures as high as 7,000 
p.s.i., even at temperatures to 300° F., without vul- 
canizing to the casing. And those are just two of the 
many reasons why Lane- Wells packers give positive, 
leakproof packoff, when you want it, as long as you 
want it, yet release easily and pull without swabbing. 
That’s why so many smart operators use Lane- 
Wells packers on all their jobs—they can take it! 


for Packers 


LOS ANGELES + HOUSTON + OKLAHOMA CITY 


LANE-WELLS CANADIAN COMPANY © 


PETRO-TECH SERVICE CO. IN VENEZUELA 


General Offices, Export Office and Plant + 5610 $0. SOTO STREET, LOS ANGELES 11, CALIFORNIA 





AP-304 © 








T 
HE sheikdom of 


crude 


Qatar became an 
exporter of recently when the 
tanker Meny” 
Umm Said with the first cargo of Duk- 


“President sailed from 
han field crude ever to be shipped, ac- 


cording to Iraq Petroleum Company, 


Ltd., 


the entire domain. 


holder of the oil concession over 


By the time this first movement of 
oil was made, ten years had elapsed 
since Petroleum Development (Qatar), 
Ltd., a subsidiary of Iraq Petroleum, 
Dukhan, Qatar’s only 
1940, the initial 
well was completed with an estimated 


had discovered 
oil field. In January, 
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Photo shows Zekrit Harbor, on the west coast 
of the Qatar Peninsula, through which much of 
the field equipment and stores were imported. 


flowing rate of 5000 barrels a day, and 
14 months later a second well of equal 
rank was drilled. At the middle of 1942, 
operations were suspended for the dura- 
tion of the war 

Resumption of operations by Petro- 
leum Development in 1947 resulted in 


seven additional wells and finally the 
laying of a 73-mile, 12- and 14-inch pipe 
line to the Port of Umm Said on the 
east coast of the peninsula. The wells 
had been shut in prior to the comple- 
tion of the pipe line. 

Crude is moved through the line by 
three diesel-driven slush pumps located 


The camp at Umm Said 





at a temporary Kha- 
tivah, and is tanked at the Umm Said 


pump station at 


marine terminal. At that point, five 130,- 
0O00-barrel tanks have been erected and 
i 148,000 barrels each are 


Tankers are loaded 


five more of 
under construction. 
through two double 16-inch sea _ lines, 
each 4200 feet long. 

The greater part of the peninsula is 
covered by wind-blown sand, but with 
the exception of the dune country in 
the southeast, there are numerous out- 
crops of Eocene limestone. Structurally, 
it is a broad anticlinorium with the well- 


defined Dukhan anticline running along 
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Well No. 8 at Dukhan field, Qatar. 


the western margin between latitudes 
24° 50’ and 25° 30’. Dips in the exposed 
imestones are very low, but elevations 
taken on marker beds revealed the pres- 
ence of a surface anticlinal structure 
about 50 miles long and up to five miles 
ide with approximately 300 feet of 

Sure 

Dukhan field’s geological succession is 
is follows: 

\ll of Qatar’s production is from the 


Zekrit lime, which is correlative wit! 
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Typical well hookup, with well-head separator in background. 





Thickness 

AGE LOCAL NAME DEVELOPMENT in Feet 
Eocene. . Bahrein formation Limestone with shales 1000 
Maestrichtian Tayarat limestone Limestone 600 
Lower Senonian Khatiyah formation Limestones and shales 800 
Cenomanian Mauddud limestone Limestone 200 
Lower Cretaceous Rutbah sandstone Sands and shales 500 
Cretaceo-Jurassic Musandamf ormation Limestones with subordinate shales 2000 
Anhydrite 400 
No. 1 Limestone 35 
Anhydrite 30 
Jurassic Zekrit” ormation No. 2 Limestone 20 
Anhydrite 50 
No. 3 Limestone S4 
Anhydrite 60 

No. 4 Limestone 133+ 


Part of the Dukhan residential area. 
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the Arab zones of Saudi Arabia, and 
which lies at a depth of 5100 feet at the 
crestal portions of the Dukhan struc- 
ture. Southward and eastward thicken- 
ing of the overlying Eocene, Cretaceous 
and Cretaceo- Jurassic formations re- 
duces the size of the Zekrit reservoir 
in comparison with the surface Eocene 
structure. 

Each of the peninsula’s nine produc- 
ing wells is equipped with a wellhead 
separator from which crude flows to a 
central multi-stage separation unit at 
Khatiyah, consisting of four horizontal 
separators operating down to atmos- 
pheric pressure. Adjacent to this sepa- 
ration unit are two 30,000-barrel stor- 
age tanks from which the oil is pumped 
to the marine terminal’s tank farm. 

Due to the acute shortage of fresh 
water, sea water is used for circulation 
during drilling operations. The dry and 
porous Eocene limestones are isolated 
by a conductor string cemented in the 
Tavarat lime and drilling continued with 
overhead circulation using clay suspen- 
sions. The use of sea water and _ the 
saline content of formation waters cause 
flocculation of bentonite-base  suspen- 
sions. Starch suspensions, clay suspen- 
sions and soda ash have been employed, 
and quebracho as a viscosity reducer. 
Fibrous and flake materials are used as 
sealing media. A water string is ce- 
mented at about 4000 feet in the Mu- 
sandam formation and an oil string in 
the 50-foot anhydrite immediately above 
the No. 3 limestone. 

Before Qatar could join the list of 
crude exporters, Petroleum Development 
had to provide for practically every need 
of its personnel, besides drilling the 
wells, laying the pipe line and construct- 
ing the port, houses and a hospital had 
to be built. Power and plumbing had to 
be provided, and food and water im- 
ported. In addition an airfield was con- 
structed. Personnel has risen from 200 
in 1946, when preparations were being 
made for resumption of operations, to 
3400 at the end of 1949. 
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The tank farm at Umm Said. 
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AMERICAN PIPE & SUPPLY COMPANY ARROW SUPPLY COMPANY BETHLEHEM | 


SUPPLY COMPANY BOVAIRD SUPPLY COMPANY BRADFORD SUPPLY COMPANY 
CEN-TEX SUPPLY COMPANY CONTINENTAL SUPPLY COMPANY Cc. W. COTTON 
SUPPLY COMPANY DUNIGAN TOOL & SUPPLY COMPANY FRANKLIN SUPPLY 


COMPANY FRENCH TOOL & SUPPLY COMPANY . | GREAT NORTHERN TOOL 




























SUPPLY CO. GREEN HEAD BIT & SUPPLY COMPANY 


HOUSTON OILFIELD MAT’L. CO., INC. 
HOWARD SUPPLY CC 
INDUSTRIAL SUPPLY 


IVERSON SUPPLY COM SUPPLY 


JARECKI MANUFACTURI 


JONES & LAUGHLIN SUP & SUPPLY 
Availability and dependability . . . the most desirable features 
of ~ cod gear Aa - now roses cs 0 o 
t 2 om i ing exclusi 
a result o s policy of selling exclusively through supply PLY COMPA 


LOUISIANA SUPPLY COMP! stores, O-C-T Products are available in every active area of 


the United States and will become available from additional 
locations in the future! As a result of progressive engineering 
and precision manufacturing practices, O-C-T produces a line 


LUCEY PRODUCTS CORPORA of products that have materially increased the margin of safety COMPANY 
in drilling, completing and producing high pressure oil and gas 
wells. On your next deep well . . . on your next well of any 
depth . . . take advantage of the availability and dependability 

McJUNKIN SUPPLY COMPA of O-C-T Products. Buy O-C-T Quality Products from one of W SUPPLY CO 


the 776 supply stores. There's one in your area! 
OIL CENTER TOOL COMPANY, HOUSTON 
ON THE WORLD'S DEEPEST WELL, ON THE WORLD'S 
MID-CONTINENT SUPPLY COM HIGHEST PRESSURE WELL . . . O-C-T PRODUCTS DPLY COMPANY 


| HAVE PROVED DEPENDABLE. 
MIDLAND SUPPLY COMPANY, INC. MOUNTAIN IRON & SUPPLY COMPANY MURRAY- 
BROOKS, INC. NATIONAL SUPPLY COMPANY NORVELL-WILDER SUPPLY COMPANY 
OIL FIELD EQUIPMENT COMPANY OIL WELL SUPPLY COMPANY PELICAN WELL TOOL 
& SUPPLY COMPANY PRODUCERS SUPPLY & TOOL COMPANY REPUBLIC SUPPLY 
OMPANY RODMAN SUPPLY COMPANY SOUTHWEST SUPPLY COMPANY SPIARS & 
WELLS EQUIPMENT COMPANY STANDARD SUPPLY & HARDWARE THE SUPERIOR 


RON WORKS & SUPPLY UNITED SUPPLY & MANUFACTURING CO. UTILITY & 


NDUSTRIAL SUPPLY COMPANY WESTERN SUPPLY CO. WILSON SUPPLY COMPANY 


April, 1950 » WORLD OIL International Section * 233 











as ERICAN producers continue to 


cut back production in Venezuela while 
British firms step up their yields. 

U.S. companies are cutting back under 
al agreement with the Venezuelan gov- 
ernment to lessen oil exports to the U. S. 
in order to obviate the possibility of U. S. 
oil restrictions. The loss of other foreign 
markets due to restrictions imposed by 
Britain on American oil entering sterling 
areas is also a contributing factor in this 
reduction of Venezuelan crude produc- 
tion. 

Creole Petroleum Corporation, subsid- 
iary of Standard Oil Company (N. J.), 
lowered its take to 554,000 barrels early 
in February as compared with produc- 
tion of 633,000 barrels per day in January. 

In late February and March output 
again climbed to the 600,000 barrels-a- 
day mark, but Creole officials explained 
the restoration might be merely tempo 
rary. One Creole official estimated that 
the company’s average daily production 
for 1950 will not exceed 575,000 barrels 
as against a planned output of 600,000 
barrels a day and a 626,000-barrel aver- 
age in 1949. 

Under terms of the smaller-exports-to- 
U. S. agreement with the Venezuelan 
government, Gulf Oil Corporation’s sub- 
sidiary, Mene Grande Oil Company, put 
into effect a 50,000 barrel-a-day reduc 
tion, and other American operators low 
ered their output proportionately. The 
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British Shell Group, however, was step- 
ping up production to supply British oil 
to sterling markets from which American 
oil had been displaced. 

Great Britain is apparently determined 
to capture the world’s principal oil mar- 
kets by means branded by the U. S. as 
unfair trade practices. Despite govern- 
ment and industry protests, the British 
government has gone ahead with its re- 
strictions on American oil through the 
whole sterling area, and while such ac- 
tion has been taken ostensibly in the 
name of dollar-saving policy, actually 
the real motive, according to numerous 
industry analysts, is to squeeze American 
oil out of its own markets everywhere. 
These trade barriers now leave American 
producers in Venezuela without sufficient 
market for their production. 





TABLE 1 
Average 
COMPANY Jan.,'49 | Dec., °49 for °49 
Creole 577,498 693,000 626,000 
Shell 389,204 447,000 409,887 
Mene Grande 177,001 208,000 170,747 
Socony-Vacuum 32,077 39,000 35,997 
Texas Compary 21,095 31,000 93,561 
Mercedes 15,169 17,000 15,586 
Sinclair 17,672 14,000 15,230 
Atlantie Refining 10,154 18,000 | 11,752 
Pantepec 13,000 6,371 
Phillips 1,852 7,500 4,838 
Richmond 1,777 200 3,546 
Others 1,091 1,200 1,157 
Total 1,254,040 | 1,488,900 | 1,325,491 


Tia Juana field, Lake Maracaibo. 


By HENRY OZANNE 


Eastern District Editor 


Meanwhile, an unofficial Venezuelan 
trade mission has reached the U. S. to 
warn that if this country cuts off oil im- 
ports from Venezuela, that country in 
turn would be foreed to reduce drasti- 
cally its purchases in the U. S. Venezuela 
is reconciled to the loss of about 150,000 
barrels a day in crude production for 1950 
compared with 1949, as American opera- 
tors reduce output because of lessened 
exports to U. S. and the usurpation of 
markets in various parts of the world 
by the British. 

This new policy of the British in cet 
tain cases results in little or no dollar 
saving at all to Great Britain, and hence 
can be interpreted as “market-grabbing” 
pretenses. For instance, the dollar cost 
of sterling oil in Venezuela is as high as 
60 to 65 percent of total cost. There are 
cases in which an American company 
shares the output of a particular field 
with a British company. Costs and meth- 
ods of payment are identical for both. 
Yet the American company’s share of 
the crude output is “dollar oil” while the 
British output is “sterling oil,” and the 
former cannot be sold in the sterling area. 

Last vear, Venezuela’s crude produc- 
tion averaged 1,325,491 barrels a day, to 
make 1949 the second greatest oil year 
in the country’s history. The high mark 
was reached in 1948 when an additional 
13,000 barrels a day were produced. Ven- 


ezuela maintained its position as the sec- 
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ond largest oil producing country in the 
world by a substantial margin. However, 
150,000 barrels 


prospects are for about 


a day less in 1950 than was produced 


in 1949, 
Venezuela’s Ministry de Fomento lists 
in Table 1 the 


companies, in barrels a day. 


production figures by 


operating in Venezuela 
estimated their 1949 profits 


about 30 percent less than for 1948 be 


Companies 
would be 


cause they were deriving less money pet 


barrel. As a result, they are seeking 
ways of economizing so as to reduce 
production cost per barrel. 
Tneertain demand ani ower prices 
l rtain det 1 and lov 


to curtail explora 
1949, but more oil 


taken out of the 


forced the industry 
tion activities during 
was found than 
ground. Of the 53 wildcat wells 
November 21, oil was 


two, while 


Was 
com 
pleted through 
found in 15 of them, gas in 


holes. This is almost the 


1948 


36 were dry 
same ratio as 


\lthough it actually tested as a pro 


ducer late in 1948, Shell Caribbean Com- 


pany’s discovery well at Sibucara, six 
miles west of Maracaibo, proved to be 
an outstanding producer in 1949. This 
vell taps deep-lying Cretaceous forma- 


tions and has produced between 8000 and 
10,000 barrels a day of AP] 


gravity oil during 1949, 


37-de gree 


\nother important new field discovery 
was made jointly by The Atlantic Re 
fining Company and Pancoastal in Dis 
state of Guarico, about 12 
Valle de la 
field 
Wells had been drilled there by 
1949, with 


] 
i 


trito Infante, 
miles south of Pascua. This 


is known as the Ruiz and eight 
late in 
a combined potential of 4500 
The oil about 28 
degee gravity. No dry 


beet drilled in this field. 


Darrels daily Was 


holes have yet 
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about 22 miles 





Laguinallas field, Maracaibo. 


held 1949 


yet to be developed before 


Other new discoveries in 


which have 


their extent is determined include: 
Freites field (Creole), Distrito Freites, 
state of Anzoategui, 13 miles southeast 
of Cantaura; about 32-degree gravity oil 
(Creole) in Distrito 


Falcon; 24 


Abundancia 1 


Acosta, eastern state of 
gravity. 
Mapiri field (Mene Grande), Distrito 


Freites, 10 miles southwest of Cantaura; 


30 gravity. 


Piragua field 


(SAP Las 


southwest of Las 


Mercedes), 
Mer- 





H 

j 
H 
j 


mt 
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NZ 


; 4 
PY Mia BL Bed 


NO 
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S 
x 


oan 


cedes field in the state of Guarico; about 


41 gravity. 


San Roque (Phillips), about 12 miles 


Santa Ana field, Dis- 
Anzoategui; 38 to 


southwest of the 
trito Aragua, state of 
4% gravity. Seven wells are now on 
production. 

Moriche (Socony-Vacuum), six miles 
southwest of the Chimere field, Distrito 
Freites; 33 to 37 gravity 


Although 


exploratory 


there were other successful 


wells, these are now con- 


sidered the most promising of the yea 


1949. Most of them are characterized by 











Cleaning out a well in the Quiriquire field with a portable rig. 
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For Squeeze Cementing, Testing 





Be sure you are using the BEST 
possible equipment for these 
important steps in well completion... 


@ testing casing, or locating holes in pipe; 


@ placing cement, plastic, acid, or any other fluid, 
at any necessary pressure, behind the casing 
or liner through perforations, or in open hole 
below the shoe; 


@ setting in lime formations for acidizing or 
squeeze cementing; 


@ pressure testing the effectiveness of a pre- 
viously performed cement job. 


The BAKER RETRIEVABLE CEMENTER (Product No. 
411-RT) provides a safe, positive device for performing all of 
the above vital operations. It is operated mechanically, and is not 
dependent upon fluid pressure to set or release. It functions suc- 
cessfully in high-pressure wells, and will withstand with safety 
any pressure that may be imposed upon the well casing. It oper- 
ates with equal efficiency and safety in low-pressure or low fluid 
level wells. 


IT’S SAFE! 
IT’S POSITIVE! 


IT’S ‘RETRIEVABLE’ 





iT’S MADE BY BAKER OIL TOOLS, INC. 


Houston ¢ Los Angeles * New York 


Use the efficient BAKER | 








4| Acidizing and Plasticizing 


Use the Baker 
RETRIEVABLE CEMENTER with 





these outstanding features: 





RUNS IN FAST—from 1 to 4 hours time is saved over the time required 
to run in a cementer equipped with swab cups; 


RUNNING-IN STRING WILL NOT FLOW OVER while a Baker Cementer 
is being run in the hole at reasonable speed; 


PERMITS CIRCULATING THE LONG WAY; 


FUNCTIONS EFFICIENTLY IN LOW FLUID LEVEL WELLS as well as in 
high-pressure wells; 


PERMITS TESTING CASING, or protecting casing during a squeeze job, 
by applying reasonable pressure to the annulus after cementer is set; 


GA PWNWm o 


® WITHSTANDS ANY PRESSURE below the cementer that is safe for the 
well equipment; 





CIRCULATION POSSIBLE IF PACKING UNIT STICKS by means of a Cir- 
culation Joint above the Cementer; 


RELEASES IN EMERGENCY—Contains safety thread for quick release. 


The new Model “RT-8” may be rotated safely out of the hole, at a 
real saving in rig time. 


and always remember... 
You can depend upon the Baker 
Retrievable Cementer—It’s the BEST! 


RETRIEVABLE CEMENTER! 














relatively high-gravity oil, which is much 
desired by the companies to balance 
Venezuela’s historically large output of 
heavy gravity crude 

Both Shell and Creole—largest of 
about 13 producing companies in the 
country—set all-time production records 
in 1949. Shell went over the 500,000-bar- 
rel-a-day mark for the first time in its 
history in August, due largely to suc- 
cessful exploitation of Cretaceous pro- 
duction in the La Paz, Mara and Sibu- 
cara fields. Creole reached a new all- 
time high of 693,000 barrels a day for 
December. 

The country’s refining capacity was 
increased by 55,000 barrels a day with 
the inauguration early in the year of 
the Shell refinery at Punta Cardon, 
Paraguana peninsula. Workers are put- 
ting the finishing touches on the new 
Creole refinery at Amuay, also on Para- 
guana peninsula, which will go on stream 
soon with a capacity of 60,000 barrels a 
day. Venezuelan Gulf Refining Company 
was building another refinery at Puerto 
La Cruz, with a capacity of 30,000 bar- 
rels per day, which is expected to go 
into operation by mid-1950. 

Successful exploitation drilling ex- 
tended the potential reserves of the Boli- 
var Coastal field and Mara. 

In the field of conservation, Creole 
and Pantepec inaugurated the big crude 
stabilization and repressurization plant 
at Mulata, Estado Monagas early in the 
year. It is designed not only to utilize 
natural gas to prolong the life of oil 
formations in that area, but also to use 
gas to improve the quality of the crude. 

The Venezuelan Oil Concessions, Ltd., 
affiliate of the Shell Group, is building 
a gas absorption plant in La Paz to ex- 
tract gasoline from natural gas. 

Deep wells were relatively common in 
Venezuela in 1949. Shell’s CT-1, on the 
Catatumbo River in southern Zulia 
State, was drilled to 15,637 feet—the 
deepest oil well ever drilled in South 
America. 

The only oil pipe line of note com- 
pleted was the 25-mile, 18-inch line from 
Richmond’s Boscan field in Zulia to 
Bajo Grande, on the west shore of Lake 
Maracaibo. Two other oil companies, 
however, were active with the govern- 
ment in the initiation of what will be one 
of the largest water pipe lines in the 
country. A three-way agreement was 
formally announced between Creole, 
Shell and the government covering con- 
struction of a water pipe line from Si- 
burua Springs, south of Coro, to Para- 
guana peninsula. Wells in Siburau were 
nearly completed and clearing the right- 
of-way for the line was started. The 
pipe line will carry more than 300,000 
barrels of water a dav to Paraguana 


peninsula—not only for use in the Shell 
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Right-of-way Being Cleared 


For Pipe Line to Caracas 


Right-of-way is being cleared be- 
tween Catia la Mar and Caracas for 
the new pipe line which will supply 
Venezuela's capital with petroleum prod- 
ucts, it has been announced by Creole 
Petroleum Corporation and Shell Carib- 
bean Petroleum Company, joint owners. 
The ten-mile line is expected to be 
laid in four to five months, while seven 
months will be needed to build the pump 
station for the project at Catia la Mar. 
The line may be put into operation dur- 
ing the third quarter of 1950. 
Construction of the line presents some 
unusually difficult problems and engi- 
neers consider the project unique in the 
fact that from Catia la Mar, at about 64 
feet above sea level, the line must cross 
the mountains at about 2300 feet. It then 
will descend 1000 feet into the Tacagua 
Valley, only to climb upward again to 
a crest of 3100 feet. In some spots, the 
grade is as much as 45 percent. No pipe 
line has ever been built over such steep 
terrain, although a line now projected 
between Santos and Sao Paulo in Brazil 
will be constructed over similar heights. 
The eight-inch line will be used to 
take gasoline, kerosine, aviation gasoline, 
and diesel oil to Caracas. Products of 
the two companies using the line will 
be pumped at different periods, and de- 
livered to their separate terminals in 
Caracas. 
The various products being pumped 
through the line will be separated by 


a mechanical plug to prevent interchange 


and Creole refineries but also for the 
iihabitants of that arid land. 

Shell and Creole also made consider- 
able progress on the plan to construct 
a pipe line from Catia la Mar to Caracas 
which will give greater assurance of a 


constant products for the 


supply of 
capital than the present method of trans- 
portation by tank cars and _ railroad. 
This pipeline will go from near sea level 
to more than 3000 feet in about 15 miles 
when it is completed in 1950. It will be 
one of the steepest pipe lines in the 
world. 

In addition to production, conserva- 
tion and marketing progress during the 
vear, oil companies also built considera- 
ble new housing for their workers in 
several camps, as well as clubs, casas de 
abastos, churches and other facilities de- 
signed to continue the program of im- 
proving the living condition of the peo- 


ple wherever possible. 


or contamination of products. In using 
this method of separation, only one 
product 1s pumped at a time and the 
mechanical plug is only used to separate 
the products when another product must 
enter the line. As an example, the line 
may start operation by pumping diesel 
oil. This product would be pumped for 
several hours after which the mechani- 
cal plug, which is equipped with large 
rubber washers which fit the exact in- 
side of the pipe, would be put into the 
line and the pumps would immediately 
start pumping kerosine. When the plug 
arrives in Caracas, it is removed from 
the line and the valves are changed to 
receive the kerosine. This same type of 
operation would be used for the separa- 
tion of all the various products. 

Three diesel engine driven pumps, 
each with a capacity of 75,000 gallons 
per hour, will push the oil products from 
the ocean terminal at Catia la Mar, up 
the mountain to Caracas. At Catia la 
Mar Creole has built approximately 14,- 
250,000 gallons of storage tankage for 
the various petroleum products, while 
Shell-Caribbean will utilize their present 
terminal which has a capacity of ap- 
proximately 4 million gallons. Creole 
has just constructed a bulk plant at 
Nueva Caracas, the Caracas end of the 
line, which has approximately 4,350,000 
gallons of tankage to receive its products 
and Shell Caribbean will have 2% mil- 
lion gallons of tankage for products in 
its present plant at Catia, which will be 
connected to the new line. 

Communications between the terminal 
at Catia la Mar and Caracas will be 
maintained by FM radio, teletype and 
telephone. 

A staff of 23 men will be needed to 
operate the line. During the first year 
Venezuelan personnel will be given 
special training in the complex work of 
dispatching and handling large quanti- 
ties of products by pipe line and foreign 
technicians will be replaced by Vene- 
zuelans as rapidly as possible. 

The line will assure an uninterrupted 
flow to Caracas of the most important 
oil products consumed by the capital 
city. The rapid increase in the use of 
oil products in Caracas during recent 
vears is illustrated by the fact that sales 
of motor gas increased there last year 
by 31 percent and of kerosine by 20 
percent. This tremendous increase in de- 
mand prompted the decision to con- 
struct the carrier, which will be known 
as the Tacagua Products Pipe Line. 
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Wildcat Quakenbrueck 5, drilled with a portable rig manufactured in Germany (A. G. Salzgitter) 
by Deutsche Vacuum Oel A. G. on a joint concession with Gewerkschaft Brigitta. 


A S A RESULT of record exploration 
lrilling activities during the past year, 
Western Germany can report the dis- 
covery of nine new oil fields or field 
parts which were found not only in the 
prosperous new Emsland oil district 
but also in the old Hanoverian produc- 


+ 


tion area, in Land Schleswig-Holstein 


and in Baden. These new finds caused 
an extraordinary increase of the total 
estimated reserves from 14 million tons 
7.247 barrels per metric ton) at the 
beginning of the year to 20 million tons 
on July 1 and to about 36 million tons 
m January 1, 1950. This nearly equals 
the estimated underground reserve, fig- 
ure for Trinidad or Argentina. 
Outstanding in the development in 


Western Germany in 1949 was not only 


WORLD OIL 


the exploration of new fields with con- 
siderable reserves, but the fact that for 
the first time two deep oil bearing anti- 
clines were found in the Hanover dis- 
trict where, up to now, oil was produced 
only from salt domes; and further that 
the wildcat well, Scheerhorn, discovered 
the first field of stratigraphic trap type 
in the whole of Germany. These new 
fields (Suderbruch, Eldingen and Schéer- 
horn) show that in addition to the hith- 
anticline 


erto known salt dome and 


tvpes of deposits, in the 


Northwest 


(Emsland) 
underground of Germany 
there are intermediate oil bearing struc- 
tures which, apparently, are not so heav- 
ily faulted as the classical Hanoverian 
salt dome pools and therefore are more 
majority of the 


productive than the 


UNPRECEDENTED EXPLORATION in Germany 
during 1949 resulted in nine new pays, in- 
cluding two deep structures. Development 
of these horizons will result in a production 
hike this year. 


Western stands 
on the threshold of a new era in its 80 


With the 


help of deep reaching reflection seismic 


older fields. Germany 


year history of oil production 


research and more modern drilling 


equipment structures will be explored 
in districts which until now were held 
to be barren. 

Except for relatively small areas the 
state oil concessions in the sedimentary 
basin of Northwest Germany have al- 
ready been granted to operating com- 
panies. The distribution schedule was 
drawn up according to the then known 
salt dome structures. If new fields are 
to be opened up between the salt domes 
they will be situated in areas crossed by 
the old concession boundaries. There- 


fore, cooperation among the companies 
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in regard to exploration objectives will 
be more necessary than ever before. 
The yields of the new fields discov- 
ered in 1949 did not add greatly to the 
1949 production result of 841,576 tons, 
which was mainly due to the normal 
development of the Emsland oil prov- 
ince. Output in 1949 was 32.4 percent 
higher than that in 1948 (635,240 tons). 
This year the picture will change. With 
the help of new fields such as Ruehler- 
twist, Ruehlermoor, Scheerhorn, Suder- 
bruch and Eldingen, together with a 
further increase in the older fields, the 
probably be considerably 
million tons limit. The offi- 


output will 
above the 1 
cial estimate of the Wirtschaftsverband 
Erdoelgewinnung (Association of Crude 
Producers) is 1.25 million for the 
fiscal year 1950-1951. For the last year 
of the Marshall Plan, 1952-1953, a figure 


of as much as 2 million tons is foreseen 


tons 


Research and Drilling 

In 1949, 15 geophysical crews, prima- 
rily American and German reflection 
seismic outfits, were at work in Western 
Germany. Productive wildcats drilled in 
Emsland and in the province of Han- 
over were based on results of geophysi- 
cal tests. In some especially interesting 
wildcatting is planned 


Muensterland 


districts where 


future, such as 


foreland of the 


for the 
and the Swabian-Ba- 
varian Alps, preparatory geophysical in- 
vestigations finished in 1949. 
Here, probably this year or in 1951, the 


first of a new series of exploratory wells 


were not 


will be located. One of the projects 
which will be undertaken is the proving 
of the underground structure of Cux- 
haven on the North Sea coast, which 
was outlined by seismic research last 
year and which extends far into the 


shallow belt of the North Sea. 
There and perhaps also in an extension 
of the field group Heide-Meldorf (prov- 
ince of Schleswig-Holstein) undersea 


exploration of oil deposits is well within 


coastal 


the range of future possibility. 

At present about 162 drilling rigs, 
most of them not very modern, are in 
operation in Western Germany. The 
drilling footage figure has risen sharply 
from the lowest point of the time after 
the capitulation. In 1946 a total of 266,- 
841 feet 1949 the figure 
was 980,995 feet, an increase of almost 
270 percent. Wells drilled in known 
fields amount to 58 percent of the 1949 


were sunk, in 


figure, the remaining 42 percent being 
wildcats and extension wells. Not only 
has the number of drilled holes in- 
creased during the last few vears but 
also the percentage of producing wells. 
Of 115 completions in 1946 more than 
one-half, 60, were dry; in 1949 out of 
352 completed wells only 37 percent, i.e. 
131, this year 


operators have drawn up a drilling pro- 


were unsuccessful. For 
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gram which provides for 479 deep wells 
with a total footage of 1,565,000 feet to 
About half of will be 


exploration wells. 


be sunk. these 


Apart from two successful exploration 


wells which practically brought about 
an extension of the well-known Hohen- 
assel pool, six new deposits and three 
new pools were drscovered in 1949, and 
in January, 1950, a tenth deposit, Quaken- 


brueck, was found. 


Ruehlertwist-Ruehlermoor 


The series of successful finds began 
May 29, when the wildcat Ruehlertwist 
Wintershall 
jointly owned by C. 
GmbH., Gewerkschaft Elwerath, Preus- 
sag and Wintershall AG., met the nor- 


Bentheim 


? 


2 of AG., on a concession 


eilmann Bergbau 
Deil Bergl 


mal Emsland oil horizon, 
sandstone (Valendis-Lower Cretaceous), 
at 2562 feet. It was in a good position 
on the top of a wide structure which 
had before been tested by seismic re- 
flection. The well had an initial yield of 
barrel 6.2898 


45 cubic meters (one 


cubic meters). It is 1.2 miles from the 
Dutch border to the 
Lingen-Dalum field. In the 


three further wells have been completed 


northwest of the 
meantime 


as good producers. It is the intention of 
the operating company not to start nor- 
from a 


mal production until the data 


German Crude Production in 1949 
(in tons) 


Total, 1949 January, 1950 





Emsland 
Adorf 2,043 140 
Emlichheim 128,937 14,030 
Georgsdorf 132,108 14,004 
Lingen 60,040 5,019 
Ruehlermoor §29 497 
Ruehlertwist 384 140 
Scheerhorn 599 622 
324,940 34,452 
Hanover 
Adolfsglueck 25 , 
Broistedt 5,201 446 
Calberlah 1,570 116 
Eddesse-Oelheim 2,208 163 
Ebra... ‘ . 603 46 
Eicklingen- 
Wienhausen 10,777 892 
Eilte 454 44 
Eldingen. . sede 38 dices 
Etzel... 2,769 641 
Fuhrberg-Hambuehren 50,641 4,001 
Gifhorn ; 1,706 137 
Hademstorf.... 14,102 1,394 
Hohenassel 18,714 1,612 
Mechelfeld . 2,892 258 
Moelme 5,251 415 
Nienhagen-Haenigsen. 125,162 9,740 
)berg oY 7,516 721 
Steimbke. 59,797 6,007 
Stemmerberg 25 . ; 
Suderbruch 3,266 1,406 
Thoeren 17,042 1,312 
Wesendorf.... 57,639 5,576 
Wietze. . 25,314 2,227 
412,712 37,214 
Schleswig-Holstein- 
Hamburg 
MENGE Rs ion ais ae aay 56,020 5,164 
Hohenhorn. . : ‘ 30 16 
Reitbrook 41,974 3,529 
98,024 8,709 
Baden 
Forst-Weiher . 3,181 267 
Weingarten 2,719 255 
5,900 522 
841,576 80,897 


series of wells is available so that ex- 
ploitation can be handled in the most 
efficient way from the viewpoint of 
production geology. Furthermore, it 
will be necessary to build a pipe line 
before the regular output can be main- 
tained. 

Reflection seismic research in the re- 
gion of the Ruehlertwist structure, which 
was formerly known as Klein-Hesepe, 
had already indicated that the anticline 
over kilometers in a 
direction. Therefore, near 
Ruehlermoor Ruehlertwist, on 
the joint concession of Deutsche Schacht- 
bau- and Tiefbohr GmbH. and Gewerk- 
exploration well, 


extended several 
west-easterly 


east of 


schaft Elwerath, an 
Ruehlermoor 1, was brought in which, 
on August 18, 1949, also struck oil in 
the Bentheim sandstone at 2202 feet and 
flowed an initial yield of 20 tons. 

About the middle of August a further 
well was drilled which also met the Ben- 
theim sandstone 130 feet thick and which 
gave similar good results. There can be 
no doubt that Ruehlertwist and Rueh- 
lermoor are connected. The whole pro- 
ductive area stretches at least 4.5 miles 
in a west-easterly direction and extends 
across the border into Dutch territory, 
where a well brought in by Nederlandse 
Aardolie Maatschappij was also success- 
ful. The of the field Ruehler- 


twist-Ruehlermoor can be put at more 


reserves 
than 5 million tons. 


Scheerhorn 

Based on data obtained by reflection 
seismic research with the help of Amer- 
ican outfits, C. Deilmann Bergbau 
GmbH. drilled a well on the joint inter- 
est concession Georgsdorf (C. Deilmann, 
Preussag and 
about two 


Gewerkschaft Elwerath, 
Wintershall) at Scheerhorn 
north of the Georgsdorf field 
October. 
came from the Ben- 
theim sandstone (Lower Cretaceous) 
from a depth of 3686 feet, but this time 
the oil horizon was not situated on the 
crest of a normal Emsland anticline. It 
was a typical stratigraphic trap, a unique 
in Germany. In Scheerhorn 
Alb 
which transgressively overlay the Ben- 
sandstone. The flowed an 
production of 70 cubic 
through a 6-millimeter choke, 
the specific gravity being 30 
Baumé. It was possible to take up regu- 
lar production immediately because the 
well stands near a canal where the crude 


miles 


where oil was found in late 


Again the crude 


structure 
the oil deposit is closed by beds 
theim well 
initial daily 
meters 
degrees 


can be shipped by barge. In December, 
1949. Scheerhorn 1 yielded 599 tons and 
in January of this year 622 tons. Fur- 


ther drilling is under way. 


Suderbruch 
The three foreign 
participate in the German crude produc- 


companies which 
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Normal Crreufation 


410 CATCH ALL BOTTOM HOLE JUNK! 


T O ASSURE COMPLETE, single-run recovery of 
all bottom hole junk —bit cones, tong pins, hammers, 
mill cuttings, etc.,.—the Bowen Junk Basket reverses 
normal circulation to literally push objects into the 
basket. Its unique action is to divert normal circula- 
tion through side passages in the barrel so that it flows 
out against the full bottom hole circumference. Here 
the mud stream is deflected in a reverse action up 
through the center of the catcher barrel, through re- 
turn ports and on out into the up-flowing direction 
of normal circulation. The action of the mud flowing 
in a continuous stream to the center of the tool and up 
through the catcher barrel carries all objects into the 
catcher for removal on pull out of the string. 


Full pump pressures can be utilized because 
there is no danger of mud stream pressure bearing 
against and causing loss of the fish. And in addition, 
the full circulation principle eliminates necessity for 
pulling wet strings! 


The Bowen Reverse Circulation Junk Basket is 
an ideal tool for recovering all types of junk, for coring 
medium-hard formations 
and for straightening 
holes drilled slightly off 
center. It is available in 
sizes from 45” to 172” 
and is engineered to re- 
cover all types of bit cones 
used to drill hole sizes 
within its range. 





For details—call the Bowen Service Store 
in your territory or write direct to... 


—- Fst ie sve tne Bu 


MAIN OFFICE AND PLANT: 
11008 SOUTH NORWALK BOULEVARD 
SANTA FE SPRINGS, CALIFORNIA 
EXPORT OFFICE: 
30 ROCKEFELLER PLAZA 
NEW YORK CITY, NEW YORK 
EXPORT REPRESENTATIVE: VAL. R. WITTICH. JR 











tion are jointly interested in the new 
field opened July 27, 1949, with the wild- 
cat Suderbruch 1. The concession is 
near the point where the river Aller 
flows into the river Weser a few miles 
east of the Steimke oil field. 
schaft Brigitta (Esso Standard Oil Com- 
Company) and 


Gewerk- 


pany and Shell Oil 
Socony-Vacuum Oil Company each own 
50 percent of this concession. The pio- 
neer well tested a deep anticline struc- 
ture outlined by seismic reflection and 
encountered the Cornbrash horizon 
(Middle Jurassic) between 6759 and 6805 
feet. The structure was oil bearing with 
pressure conditions and yields far above 
the average of the surrounding salt 
dome fields. The initial output was 38 
cubic meters of a light crude of 35 de 
grees Baumé, through a 4-millimeter 
choke, the 


1:20. In mid-January the second well 
2000 feet. 


gas-oil ratio being 1:15 t 
came in with similar results at 


On February 9, 1950, a third hole was 


successful. Apparently the productive 
area extends over several miles and the 
expectation that Suderbruch is a second 
Nienhagen field does not seem to be too 
optimistic. In January, 1950, Suderbruch 
delivered 1406 tons from two productive 


wells. 


Eldingen 
Eldingen, 
Celle, is aso a deep anticline structure. 


about 11 miles northeast of 


The concession is fully owned by 
Gewerkschaft Elwerath, which at first 
drilled a dry hole on the flank of the 
structure and then, with the wildcat well 
Eldingen 1, struck oil at 5200 feet in the 
Angulaten sandstone of the Liassic. The 
initial output was 20 cubic meters daily 
However, from the whole 130-foot thick- 
ness of the sandstone horizon the lower 
105 feet proved to be water-bearing and, 
after production tests which resulted in 
a vield of 38 tons crude, the hole went 


to water. Further drilling is planned 
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and there is good reason to believe that 
better results can be obtained on higher 
structural positions, 


Hohenhorn 

Since the discovery in 1937 of the 
major oil field Reitbrook, east of Ham- 
burg, attempts have been made to ex- 
plore oil deposits on various salt dome 
structures nearby. During the war test 
drilling was started on the Hohenhorn 
structure several miles northeast of Reit- 
brook in the province 
Holstein. In the past, only traces of oil 
were found, but Hohenhorn 12, drilled 
in the summer of 1949, delivered 3-6 
cubic meters of a heavy crude with high 
sulfur content from a production test 
This oil did not 


of Schleswig- 


carried out in August. 
come from the Lower Cretaceous pay of 
the nearby Reitbrook field but from the 
Lower Dogger (Jurassic), which up to 
then had not been found productive in 
the Hamburg and Schleswig-Holstein 
districts. Further tests gave no very en- 
couraging results. The operating com- 
pany, Gewerkschaft Elwerath (Preussag 
also has a share in Hohenhorn), will 
probably continue to test the flanks of 
the salt dome for better closed struc- 


tural blocks. 


OQuakenbrueck 

The new year started with a strike 
the value of which cannot yet be judged 
On the southern boundary of the for- 
mer Oldenburg province, about halfway 
between the Emsland fields and_ the 
westernmost Hanoverian pool, the wild- 
cat well Quakenbrueck 5 of the Olden- 
burgische Erdoel GmbH. (joint interest 
company of Gewerkschaft Brigitta and 
Deutsche Vacuum Oel AG.) encountered 
oil in the Wealden/Serpulite 
horizon. The well stands on a structure 


Lower 


where, for some years, drilling has been 
carried on with no better results than 
finding gas and oil traces. The crude 
comes from about 1700 feet and has a 
high paraffin content. It cannot yet be 
said whether a commercial production 
can be maintained in Quakenbrueck. In 
any case, this discovery makes the dis- 
tricts between the Emsland and Han- 


over more interesting than before. 


New Pools 

Werrabronn 

For some years the search for oil in 
the Upper Rhine valley has been dis- 
appointing but, there, too, the success- 
ful year 1949 brought a new field which, 
together with a new highly productive 
well in the nearby French Alsace, 
brightened the outlook. At the begin- 
ning of June the extension well Werra- 
bronn 3 of C, 
standing on a separate fault block near 


Deilmann Bergbau GmbH., 
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Drilling takes a lot out of drilling mud. Mud loses solids by adhering to cuttings, build- 
ing filter cake, and, on occasion, in losses to the formation. These losses must be re- 
placed if the mud is to perform efficiently. 


Thousands of operators follow the simple practice of maintaining their mud’s 
solids content by regular additions of the best of the gel-forming colloidal materials: 
Aquagel. Such an addition replaces lost solids with active colloidal material. The 
practice results in the cheapest and most effective drilling mud insurance money can 
buy. Aquagel in drilling mud improves its performance, lengthens its life, and ex- 
tends the footage of trouble-free drilling. 


Operators choose Aquagel not only because it is the standard of all the bentonites, 
but because they have figured, on a mathematical basis, that Aquagel gives them a 
better break. Mined from larger deposits of the world’s finest bentonites, it is pro- 
cessed under strict controls to remove impurities and to produce an absolutely uniform 
powder which disperses readily, builds a thin, tough, impermeable filter cake, holds 
down water loss, and provides excellent lubrication to bit, drill pipe and pumps. 

Give yourself the breaks by conditioning your mud with Aquagel, the industry's 
standard of excellence. 
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the small producing field of Weingarten 


south of Heidelberg, came in with an 


initial yield of five tons crude which 
later decreased to 2.5 tons. In comparti- 


son with the output of the normal 


well is a 


Weingarten holes the new 
rather good producer. 
Kuhlenberg 

Kuhlenberg is in the well-known 
Nienhagen-Haenigsen district where, 
since the Middle Ages, peasants have 


skimmed oil from open tar pits. In this 
historic oil region of Germany, which 
can be compared to the Oil Creek at 


Titusville, the extension well Kuhlen- 
berg 2 of Gewerkschaft Elwerath suc- 
cessfully tested the Wealden (Lower 


Cretaceous) sand horizon beneath a salt 
overburden at about 4000 feet, thereby 
opening a new part of the Nienhagen- 
Haenigsen pool. The well produced 20 
tons daily. After producing for some time 
it was shut in to await completion of 


a pipe line. 


Elpersbuettel 

At the southernmost point of the long, 
narrow oil field trend on the 
flank of the Heide 
Erdoel-AG. 
promising find with the Hol- 
stein-Meldorf 88 at the beginning of 
December, 1949. 4219 feet Mel- 
dorf 88 flowed an initial daily produc- 


western 
salt structure, 
(DEA) 
wildcat 


Deutsche made a 


From 


tinon of 30 cubic meters light crude of 
good quality. The oil comes from the 
Zechstein formation. The new pool of 
Heide-Meldorf discovered by this well 
is called Elpersbuettel. The productive 
area probably stretches toward the west 


North 


there are 


coast line into the 
Heide 
now 53 producing wells delivering 5170 
1949. 3920 


beyond the 
Sea. In the 


district 


tons in December, against 


tons in April, 1949. 


Field Extensions 
In 1949 in 


extensions were achieved. The Emsland 


several of the older fields 


fields in particular added considerable 
quantities to the German reserves. One 
of the most remarkable extension wells 


is Dalum Nord 1 of Deutsche Schacht- 


bau- und Tiefbohr GmbH. The well is 
on the concession Dalum, which is 
jointly owned by this company and 


Gewerkschaft Elwerath, about one mile 
northeast of the field Lingen-Dalum be- 
yond a wide fault zone. For the first 
time in the Emsland province, Dalum 


Nord 1 
tities in the Apt formation. After acidiz- 


met oil in commercial quan- 
ing the hole flowed an initial yield of 
78 cubic meters per day. Afterward the 
normal daily production was 18 cubic 
meters. 

In early January, 1950, the deep ex- 
ploration well Rodewald WA 400 in the 
Skimbke field, drilled to 
investigate the oil possibilities of the 


which was 
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sub-salinar Zechhstein, was _ preliminar- 
ily finished at a German record depth 
of 12,600 feet. Next to a recent well in 
France, Rodewald WA 400 is the sec- 
ond deepest hole in Europe. The well 
was drilled through a salt series of about 
6000 feet thickness. 


Refining Capacity 
With the growth of indigenous crude 
Western 
restoration and extension of refining ca- 


production in Germany the 
pacity is progressing; not only because 
fields 
that 
products 


from German 


with but 


the rising output 


has to be dealt also so 


foreign deliveries of finished 
can be replaced by crude imports. In 
the past year the hydrogenation plants 
of Wesseling and Gelsenberg were em- 
ployed for the treatment of mineral oil. 
After having been closed down for some 
months, Gelsenberg resumed operations 
in February when the Petersberg Agree- 
ment, in which the plant was struck off 
the dismantling list, took effect. In No- 
vember, 1949, the rebuilt Shell refinery 
at Hamburg-Harburg started work with 
a full capacity of 440,000 tons per year. 
Several other plants were enlarged by 
adding new units so that, taking it all 
in all, a yearly total refining capacity of 
3.9 million tons was available on Janu- 
1950. As, in Wesseling and Gel- 
senberg, the throughput possibilities ex- 


ary: it. 


ceed the production permits, the actual 
efficiency of the German refining indus- 
try is still higher. The outstanding build- 
ing project is that of a new refinery at 
fields. Here 
units to handle 


Lingen near the Emsland 


a plant with cracking 
600,000 tons per year is to be erected by 
Gewerkschaft Elwerath and Wintershall 
AG. The plan has been approved by the 
OEEC organization in Paris. The loca- 
tion on the Dortmund-Ems-Canal is 
very favorable because the consumption 
center on the Ruhr can be reached by 
water transport. Other building projects 
for refineries are under consideration in 
Anglo-American companies, 
Erdoel-AG. (DEA) and Ernst 


Jung, Hamburg, are concerned; but no 


which the 
Deutsche 
definite decision has vet been reached. 
\ difficulty is the 
since the 


financing, because 


currency reform not enough 


capital has been accumulated for the 
companies to finance the projects them 
selves without credits from other sources. 

As the 
has been steadily decreasing since last 
that the 
mineral oil 


import of finished products 


year it can be foreseen over- 


whelming part of products 
will in future come from German refin- 
eries. Parallel to this development the 
percentage of indigenous crude will rise. 
If the 


tons can be reached in 1952-53 the home 


production figure of 2 million 
sources of mineral oil supply, including 
benzole and a small quantity of shale 
oil, will be able to meet 40 percent of 
the anticipated consumption. 





Deep Wildcat Projected in 
Russian Zone of Germany 


Reports from the Russian Occupation 


Zone of Germany indicate that a deep 
wildcat will soon be started in Thurin- 
The test 
state-owned Schachtbau- 
trieb Nordhausen in the abandoned pot- 


gia. is to be drilled by the 
und Bohrbe- 


ash mine Bebra-Lohra in Nordhausen 
district. 

Previously, a total of 575,000 barrels 
of crude was from the old 
Volkenroda potash mine during the pe- 
1930-1938. That 


hausted and subsequent tests in the area 


produced 


riod deposit was ex- 


were unsuccessful. 


German Pipe Line Firm Formed 
To Build Emsland Carrier 

A German pipe line company has been 
formed for the purpose of constructing 
a system to transport from the 
Emsland fields to a barge canal for ulti- 


crude 


mate delivery to the region’s refineries. 

The Emsland-Erdoelleitung 
GmbH. 
founded 


firm, 

(Emsland Pipeline Company), 
by four crude 
producing companies. They are C. Deil- 
GmbH., Gewerkschaft 
Elwerath, Preussische Bergwerks- und 
Hutten-AG. and Wintershall AG. 

The system will total nearly 35 miles, 
17,500 
barrels, and will run from the Emlich- 
Ruehlertwist and 


was Emsland 


mann Bergbau 


have a daily capacity of about 
heim, Georgsdorf, 
Scheerhorn fields to the Dortmund-Ems 
Canal. The crude will then be delivered 
to the planned Emsland refinery or be 
transported by lighter to other refineries 


Germany‘s Gas Production 
Off 19 Percent from 1948 
Natural gas production in 
during 1949 totaled 1921 million 
feet, which was 459 million feet, or 19 


Germany 


cubic 


percent, less than in 1948. The decrease 
was not the result of lessened supplies, 
but rather of limited market outlets. 
Principal sources of the country’s nat- 
ural gas are the Bentheim gas field and 
several crude producing fields in North- 
ern Germany. Reason for the cutback 
in production was reduced gas require- 
ments of Chemische Werke Huels, near 
Marl, to whom Bentheim gas is piped. 
field 
Germany's greatest 


However, this lone continued, by 


far, to be source, 
producing 1663 million cubic feet during 
1949. While that drop 
from 1948 production, it still accounted 
for 86.6 percent of the country’s total. 


represented a 


In second place in gas supplies was 
the Reitbrook oil field 85 million 
cubic feet, or 4.4 percent of Germany’s 
Reitbrook’s production 
same as in 1948. Next in 
Steimbke-Rodewald oil field, which in- 
creased its output about 50 percent dur- 


with 


total. was the 


line .was 


ing the year and totaled 60 million feet. 
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NOW! 1-GAMMA ACCURACY 
with the new, improved airborne magnetometer 


Now, Gulf research and Aero Service field testing provide the oil 
industry with the answer to the need for more precise magnetic data. 
It’s the new, improved airborne magnetometer—the swiftest, most 
economical reconnaissance tool yet developed for petroleum ex- 
ploration. 


This even more exact Gulf magnetometer is essentially drift-free and 
has a more rapid response to signal. With greatly increased stability 
and higher sensitivity, the new magnetometer produces a precise 

magnetic record, accurate to variations as small as 1 gamma. AERO 
technicians compile this data in maps reliable to 1 gamma and exact 
in their correlation with ground positions—the most precise mag- 
netic maps ever produced. 


In the expert hands of Agro engineers the improved Gulf magnetom- 
eter adds greater accuracy and more certainty to the recognized speed 
and economy of aerial magnetic surveys. Now, valuable magnetic 
data can reach conference rooms—from anywhere in the world—at a 
fraction of the cost and years ahead of ground survey schedules. 
Geologists can study this information and isolate areas of particular 
interest quickly. As a result, exploration and development programs 
can move ahead swiftly . . . profitably. 


Let Agro engineers discuss the application of the new, improved 
Gulf airborne magnetometer to your concession’s exploration. 
Arro's worldwide experience in aerial mapping can help your staff 
make decisions that will mean important savings in time, money 
and manpower for your company. For further information, write 
to Aero Service, today. 








SERVICE CORPORATION 
236 E COURTLAND ST, PHILA. 20, PA. 


















Oldest Flying Corporation in the World 
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ECA's Oil Outlay for 1951: 





100 WUtilliou 


Plan countries. will 


spend $700 million in fiscal 1951 for pe- 
troleum, petroleum equipment, and the 
cost of British company operations, a 
sum which is 23 percent of their dollar 
deficit of $3100 million, according to new 
estimates by the Economic Recovery 
Administration. In return for this ex 
penditure of dollars, the European coun 
tries will receive nearly $1 billion worth 
of crude and petroleum products, and 
will earn $800 million in non-European 
soft currencies. 

The $700 million total ‘dollar cost” is 
made up of $375 million as the value of 
American oil imported by the countries, 
$148 million for petroleum equipment, 
and $166 million for the net dollar cost 
of British company operations in_ the 
United 
exclusive of equipment. 


Kingdom and outside Europe, 


SHIPBUILDING CO. 


Petroleum consumption in the Mar 
shall Plan countries will be 25 percent 
higher in fiscal 1951 than in 1948, ECA 
estimates. Use of farm tractors is in 
creasing rapidly in Europe and will be 
3144 times the prewar number by fiscal 
1952. 

Although the volume of imports into 
Europe is increasing, the dollar expense 
of such imports is decreasing. Imports 
by American companies will be 7 percent 
less by volume of refined products in 
1951 against 1948, while non-dollar im- 
ports will be 37 percent larger. The cost 
f dollar oil imports will decline from 
$440 million in fiscal 1950 to $375 mil- 
lion in 1951, 


remain about equal, while the cost of 


although the volume will 
non-dollar imports will remain the same, 


about $662 million despite an increase 


in volume by 13 percent. 


ORANGE, TEXAS 


Builders of Fine Specialized 
Marine Equipment for the 
Petroleum Industry 


Offshore Drilling Rig Tenders * Submersible Drill 
Barges, Boiler Barges, Power Barges, and Com- 
pressor Barges * Tugs * Oil Barges * Crew Boats, 
Geophysical Bocts 
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ECA Marshall Plan 


countries will spend $757 million in all 


estimates that 


currencies for petroleum equipment in 
fiscal 1951. 


divided about evenly between equipment 


‘These expenditures will be 


used in the countries themselves and for 


oil operations outside Europe and North 
\merica. 

The $362 million to be spent on equip- 
ment for use in Europe will be used 
largely for rehabilitation, expansion and 
modernization of refineries, with lesse1 
amounts for exploration, drilling, well 
casing, storage and pipe lines. Expendi 
tures of American-owned companies for 
equipment used in their plants within 
the European countries are included 
About $74 million for equipment and 
for engineering services and fees from 
dollar sources will be required for the 
program in Europe in 1951. Of this 
amount, American companies are ex- 
pected to advance $33 million, while $16 
million will represent ECA fine ncing of 
refinery projects already apprcved, and 
about $25 million will repres nt “free 
dollars” or ECA financing of projects 
not yet approved. The remairing $288 
million for the program in Eu-:ope will 
be spent in local currencies. 

The overseas program totalling $395 
million is made up of about $74 million 
in U. S. dollars, exclusive of the dollar 
cost of the expansion of the Iraq Petro 
leum Company being provided by the 
American partners, Standard Oil Com 
pany (N. J.) and Socony-Vacuum Oj] 
Company, and also exclusive of $322 
million in other currencies. All these 
figures exclude the American share of 
expenditures in joint ventures and also 
any items for American company opera 
tions in dependent overseas territories 
of the Marshall Plan countries. 

\ vear ago estimates for fiscal 1950 
indicated dollar expenditures of $108 
million for the European program. ECA 
now estimates such dollar costs will 
amount to $52 million for fiscal 1950 and 
$74 million for fiscal 1951. The reduction 
has been effected by shifting procure- 
ment from dollar to non-dollar sources 
and also by cancellation or deferment 


of pri jects. 


Petroleum Supply 


The Marshall Plan countries will con- 
sume 1,014,000 barrels daily of petroleum 
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in 





products in fiscal 1951, ECA estimates. 
This figure is more than 7 percent above 
the ECA estimate of 942,000 barrels a 
day for fiscal 1950 an 
annual increase of less than 4 percent 
between 1938 and 1951. Actual consump- 
1949 856,000 barrels 


and represents 


tion in fiscal was 
daily. 

demand are re- 
and 


will 


Heaviest increases in 
industrial, agricultural 
commercial Farm of oil 
be four times greater in 1951 than it was 
in 1938, while consumption for all trans- 
about 


ported for 


uses. use 


portation will increase 


29 percent and will account for 38 per- 


purposes 


cent of all petroleum requirements. 

During 1950, 
oil production is expected to reach no 
more than 48,000 barrels a day and not 
to exceed 61,000 barrels a day by 1953. 
Europe’s 


current fiscal Europe’s 


Hence, the major portion of 
oil requirements must be imported. ECA 
the Marshall Plan 
will import 711,000 barrels a 
crude and 433,000 barrels daily of re- 


estimates countries 


day of 
fined products in fiscal 1951, an increase 


in total about 10° percent 


over the figures set for 1950. 


imports of 


In fiscal 1951 Europe will import 241,- 
143,000 
dollar 


sources 


000 barrels daily of crude and 


barrels a day of products from 


sources, While from non-dollar 


imports will be 470,000 barrels a day of 
crude and 290,000 barrels a day of prod- 


ucts. During fiscal 1950 the participat- 


ing countries are scheduled to import 


203,000 barrels a day 
000 barrels a day of products from dol- 


of crude and 175,- 


lar sources. Non-dollar sources are sup- 
plying 378,000 barrels daily of crude and 
287,000 per day of products. 

\s European refining capacity in- 
creases, imports of refined products will 
be replaced by imports of crude. Import 
requirements of the Marshall Plan coun- 
tries in 1951 will amount to $996 million 


of which $375 million will be from dollar 


sources. In fiscal 1950 imports were 
scheduled at $1,063 million of which 
$440 million were from dollar sources. 


Burmah Oil Abandons Deep 
Wildcat in Sind Province 

One of the deepest wells in Asia was 
abandoned as dry when The Burmah 
Oil (Pakistan 
Limited, decided to stop work 
l.akhra wildcat. The test was in the Sind 
100 miles 


Karachi, and encountered large volumes 


Company Concessions) 


on its 
Province, about 


of water under extremely high pressures 
at 12,666 feet. 

Several gas shows had lent encourage- 
finding 


ment as to the possibilities of 


commercial quantities of oil or gas in 
the reservoir rocks. However, when wa- 
was found in these rocks, the com- 


ter 


pany felt it pointless to drill further 
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FOREIGN GUESTS attending the February meeting of the Houston Nomads were, front row, 
Alberto Landoni, YPF, Buenos Aires; T. R. Wilburn, Pemex, Mexico. Back row, Luis Messone, YPF, 
Buenos Aires; C. F. Ferrell, Gulf, Kuwait; and Ray Kail, manufacturers’ representative, Mexico. 























structed clearance 








Full expansion of 


casing wall. 














UN the Grant Hydraulic Expansion Casing Scraper 
to get really clean casing—free from bullets, burrs, 
cement, mud cake and paraffin, giving an unob- 


for other tools which may be run, and 


conditioned for perfect pack-off operations. 

Blades are hydraulically and positively expanded as long 
as pump pressure is applied, and cannot retract when solid 
objects are encountered. Blades are fully and automatically 
retracted when the pumps are shut down. 


blades to the exact I.D. of the casing 


eliminates possibility of excessive torque. When running 
the Casing Scraper in the hole, the blades do not ride on 


Bulletin 17—sent on request—gives body sizes, scraping 
ranges and complete descriptive information. Send for your 
copy—or order the Grant Casing Scraper from your nearest 
Grant representative! 

Refer to the Grant section in the Composite Catalog! 


ee ee ee ee eee a 

| Proven Grant Tools—Used Where Performance Counts | 

| Hydrostatic Bailers .........eeeeeee - +++ Bulletin No. 11 | 

| Liner Pullers ......sccececee eoseee . ++ Bulletin No. 14 | 
Pressure Releases .......-e0ee000% -+..~- Bulletin No. 15 

| Casing ScvOpets cs ccccccosevs eesasnsnas Bulletin No. 17 | 

| Well SIRE 65k ccccedwcenseuee ....- Bulletin No, 20 | 
Bottom Hole Scrapers..... eeecccccccone Bulletin No. 21 

| Underreamers (Rotary) .......eeeeeeee0% Bulletin No. 24 | 

| Underreamers (Cable Tool)......... «++. Bulletin No. 27 | 
Hole Enlargers ..........- eeeeccseesss Bulletin No. 38 

| ROOMEFS .... cer eecccrescccccecs » ++. Bulletin No. 43 | 

| Hydrostatic Perforation Cleaners...,..... Bulletin No. 50 | 
IN ko co Cis cd 64-0 ORS ovesee$ Bulletin No. 51 

| Roller Cutter Shale Bits...........2005- Bulletin No. 54 | 
SE ob eens cases éekendhakeues Bulletin No. 55 

| Well Cleanout Equipment.............+.. Bulletin No. 57 | 

| 


Oi1L TOOL COMPANY 


Write for Descriptive Bulletins on these Grant Tools 





Main Office and Plant 


2042 E. Vernon, Los Angeles 11, Calif 
Branches Throughout California 


and The Mid-Continent 
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Work Under Way on 155-Mile 
Tehuantepec Products Line 


Construction of a 155-mile_ refined 
products pipe line across Mexico’s Isth- 
Tehuantepec is nearly a third 
Antonio 


mus of 
complete, according to Senator 
J. Bermudez, director general of Petro- 
leos Mexicanos. 

This ten-inch line will originate at the 
Minatitlan refinery in the State of Vera 
Cruz, traverse the Isthmus, and termi 
nate at Salina Cruz, State of Oaxaca 
Products delivered to the Pacific Coast 
will be loaded on tankers for transporta- 
tion to Pemex’ West Coast terminals 
Shipments are now crossing the Isthmus 
by rail. 

The project will cost approximately 
$3,427,000 in U. S. currency equivalent 
and is to be completed in October. Daily 
capacity will be 30,000 barrels a day 

Pemex crews built the first 47 miles 
of the line, and the rest is being con 
structed by private concerns, Gonzalez 
Ballesteros, S. A., and Compania Con 
structora El Aguila, S. A. 


Refinery Contract Let 

British American Oil Company, Ltd., 
has awarded a contract to Canadian Kel- 
logg Company, Ltd., for the engineer 
ing and construction of a refinery in 
Alberta. The plant will have 
5500 barrels a day capacity and will con 


Edmonton, 





U.S. Army Photo 


Members of the Petroleum Advisory Group and Petroleum Division of the Far East Command 
who met recently in Tokyo are, left to right, standing, Fred C. Weyand (San Francisco), Tide Water 
Associated Oil Company; Gordon E. Torrey (Bar Harbor, Maine), Caltex Oil Company; John C. 
Lumgair (England), Shell Oil Company; Lieut. Col. Chris C. Reger (Sen Antonio), Deputy Area 
Petroleum Officer. Seated: Lieut. Col. Gus H. Montgomery (EI Centro, Calif.), Executive Petroleum 
Division; George J. Jillson (Reno, Nev.), chairman of group, Caltex; Col. Earl R. Chase (Austin), 
Chief Petroleum Division; Thomas P. Nock (Berkeley, Calif.), Standard-Vacuum Oil Company. 
(R. T. Denison and James E. Pennybacker, Standard-Vacuum, were on leave when picture was taken.) 

Petroleum Advisory Group was recruited by the Allied Powers Command soon after occupation 
from personnel of U. S. and foreign oil companies having prewar interests in Japan. Its duties are 
to assist and advise on all phases of petroleum activity in Japan within cognizance of General 


Headquarters. 


sist of a combination crude distillation 


and thermal cracking unit, a coking unit, 


a fluid catalytic cracker and a complete 


chemical treating plant 


24-Hour Laboratory Service 
Direct-Copy Duplication of 


ELIMINATES ... . 


WELL 


ro) Ke) -; Keyes 


A new and reliable 


service for the 


Oil and Gas Industry 


* © TROUBLESOME CHECKING 


@ TEDIOUS HAND COPYING 
e@ PERSONAL ERRORS 


Saves Time, Labor—and Money 


THE ORIGINAL COPY IS YOUR ONLY RESPONSIBILITY 
Detail or Number of Colors Does Not Increase Cost 


WELL-LOG DIVISION 


OLOR 


OKLAHOMA 


MIAMI, 
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ESEARCH, |NC. 


MIDLAND, TEXAS 


Redwater-Edmonton Pipe Line 
Approved by Canadian Board 


\pproval has been given Interprovin- 
cial Pipe Line Company to build a pipe 
line trom the Redwater field to Edmon- 
ton, Alberta, 
connect with the Edmonton-Great Lakes 


Canada, where it. will 


carrier now under way. Permission came 
from Canada’s Board of Transport Com- 
missioners. This newest link in the In- 
terprovincial system will be 30 miles 
long and 16 inches in diameter, with a 


daily capacity of 100,000 barrels daily. 


Dr. Oliver B. Hopkins, president of 


Interprovincial, in presenting the pro- 


posal to the Transport Board, stated 


that the 
ing about 23,000 barrels of crude daily. 


Redwater field is now produc- 
] 


Production is being delivered by rail to 
Moose 


markets on 


refineries at Calgary, Regina, 
Jaw, Winnipeg and other 


As early 


around 


the prairies. as 1951, Redwater 
65,000 barrels a 


80,000 


output may be 
day and possibly could reach 
barrels, Hopkins, estimated. 
his new line will operate as a com- 
mon carrier, as will the line to the 
Great Lakes. It probably will also serve 
the Excelsior and Bon Accord fields as 
they are situated not far off the route to 


be taken to Edmonton 

British American Oil Company is 
also planning to lay a line from Red- 
water to kdmonton. This pipe line will 
have a capacity of 10,000 barrels a day 
and is scheduled for completion by the 


end of 1950, 
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125—Safety Drop Hook 


This item supplements Coffing Hoist Com- 
pany data as shown on page 1251 of Com- 
posite Catalog, 17th Edition. 














\ new safety drop hook capable of 
litting, hauling and releasing any weight 
up to 6000 pounds is a mechanical type 
using toggle action. A 40-pound pull on 
the release lever will release a three-ton 
load. When released, the jaws automati- 
cally remain in the open position for re- 
loading. 

Side plates of the hook are of alumi- 
num alloy, and the load-bearing hook, 
the internal cams and levers are of high 
tensile steel. Total weight of the 6000- 
pound capacity hook is 2144 pounds. 

For additional information, write 
Coffing Hoist Company, 802 Walters 
Street, Danville, Ill, referring to Worwp 
Oi ttem 125 


126—Radioactivity Log 


This item supplements Perforating Guns 
Atlas Corporation (formerly Atlas Well Serv- 
ice Corporation and Perforating Guns Com- 
pany, Inc.) data as shown on pages 346 and 
4096-4098 of Composite Catalog, 17th Edi- 
tion. 








Utilizing artificial radio-isotopes pro- 
duced in the atomic pile, an extremely 
intense neutron source serves to bom- 
bard the formations from which an en- 
tirely new radiation (thermal neutrons) 
is recorded. This new radioactivity log 
is made simultaneously on the same run 
with the well-known gamma-ray log. 

Radioactivity logging as it is known 
today is of two types: the gamma ray 
log, which is a measurement of the 
natural emanations of radioactivity from 
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the formations; and the neutron log, 
whereby the formations are bombarded 
with artificially produced neutrons, and 
the radiation measured. To solve many 
production problems, both logs are 
sometimes employed. Since radioactivity 
detectors must be run relatively slowly, 
considerable rig time is consumed if both 
tvpes of logs are made. By incorporating 
this dual logging system in one run into 
the hole, more than 50 percent of logging 
time is saved. Paul Charrin, president of 
Perforating Guns Atlas Corporation 
stated, “Utilization of the new source, 
together with our special radiation 
counters and newly perfected electronic 
circuits, permits production of the two 
logs simultaneously . and without in- 


terference between them.” This new 
method of logging oil well formations 
with slow neutron radiation was first 


originated in 1940 by F. Brons, and the 
log is referred to as the Brons neutron 
curve. 

For additional information write Per- 
forating Guns Atlas Corporation, P. O. 
Box 1435, Houston, referring to WorLp 
Oi ttem 126 


127—Electric Plant 


This item supplements D. W. Onan & Sons, 
Inc., data as shown on pages 3878-3879 of 
Composite Catalog, 17th Edition. 








A portable source of electric power is 
furnished by a new 400-watt, 60-cycle 
alternating current electric generating 
plant that will operate five hours on one 
gallon of gasoline. 

Adapted to operate 
motor-driven equipment, the 
04AH is 19 inches long, 14% 
wide and 1614 inches wide. 

The four-cycle air-cooled engine used 
as prime mover for the 04AH is built 
for heavy duty electric plant service. All 
AH equipped with inher- 
ently generators direct con- 


low- wattage, 
Model 


inches 


models are 
regulated 


nected to the engine. 
rhe new 
manual or 


units are available in either 


portable remote. starting 





models. The manual plants, started by 
pull-rope, have high-tension magneto ig- 
nition. Supplied with current from a 12- 
volt automotive type storage battery, 
remote starting models are electrically 
cranked with the generator serving as 
a motor. In addition to the start-stop 
buttons on the plant, additional start- 
stop stations may be installed at any 
point within 250 feet of the unit. 

For additional information, write D 
W. Onan & Sons, Inc., 3621 Royalston 
Avenue, Minneapolis, Minn., referring to 
Wortp Or ttem 127. 


128—Carburetion Converter 





This item supplements Black, Sivalls & Bry- 
son, Inc., data as shown on pages 717-748 
of Composite Catalog, 17th Edition. 








conver- 


A spring-loaded carburetion 
sion unit for mobile engines in the mod- 
erate price bracket is designed to fit all 
tractors. Model 2027-C is factory assem- 
bled and consists of a high pressure reg- 


ulator and vacuum regulator mounted 
on the line between the fuel tank and 
the carburetor. Spring-loaded construc- 
tion of the valves ensures against fuel 
leakage and allows carburetion in any 
position, 

Installation involves a carburetor 
hookup and attachment to the fuel tank. 
It does not impair the ability of the 
engine to run on gasoline and a change- 
over to gasoline 1s made by switching 
the flow of fuel from propane to gaso- 
line by shutting off the gas cylinder 
valve and opening the gasoline tank 
valve. The propane unit may be left in 
place. 

The unit may also be used on station- 
ary pumping engines up to 150 horse- 
power where it will handle butane, pro- 
pane, or natural gas. For year-round 
service on converted mobile units, a 
vaporizer may be installed. 

For additional information, write 
Black, Sivalls & Bryson, Inc., 720 Dela- 
ware, Kansas City 6, referring to WorLp 
Or ttem 128. 
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AROLEUM ENGINES 


“CABLE & STINE, 


by PS 
wir Faris WS 
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EXPERIENCED PRACTICAL 

AND TECHNICAL CONSULTING 

PRODUCTION ENGINEERING 
SERVICE 
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New U.S. Pressure Gauges 





Fig. 539, 0-100# gauge illustra 


i— 
has two hands operating from two 


separate mechanisms for one or two 
gauging operations at the same 
time. 

Government cost $30.00 
Your cost $ 4.50 
10% discount in doz. lots; other dis- 
counts on larger quantities 

Write for illustrated catalog de- 


Ashcroft, U.S 


r makes 


scribing 1000's of 
Marsh and other popula 
pressures and sizes 

All gauges are shipped subject to 
your trial and acceptance and are 
brand new in original factory carton 


All prices FOB Tulsa 


MIKE A. TRAVIS 


101 West Archer Tulsa, Oklahoma 
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129—Installation Unit 





This item supplements Medearis Oil Well 
Supply Company data as shown on pages 
3258-3261 of Composite Catalog, 17th Edi- 


tion. 





Tough, flexible rubber protectors and 
stabilizers may be applied to oil well 
drill pipe by means of hydraulic installa- 
tion equipment. Casing protectors o1 
drill pipe stabilizers are expanded on a 
portable mandril which is then slipped 
over the drill pipe and. slipped off at 
the point where the protection is desired. 
This is usually at the collar, or tool joint. 

The 251 pounds per square inch pres- 
sure needed to expand the rubber protec- 

rs is supplied by the “QOul-Rite” single 
acting pis ston pump. Illustrated are (1) 
transfer sleeve; (2) water reservoir; and 
(3) No, 993 “Ouil-Rite” pump. 

The pump is made in two types, No. 
992 with two cylinders, and No. 993 


with three cylinders. No. 993 has 2 2 
inch cylinders and 2'%-inch stroke, with 
2-inch suction pipe and 1%-inch dis- 
charge. Rated speed of the pinion is 575 
revolutions per minute, and of the pis 
ton 115 rpm. The pump weighs 400 


E@VUIPrNA ERT 


SUPPLEMENTING COMPOSITE CATALOG 


pounds, 


and all 


automat 


system. 








All working parts are enclosed, 
bearings and working parts are 
ically lubricated by the splash 


For additional information on the in- 


stallatio 
Supply 
niandy, 


pump, write The 


Broadw 


Worp 


Medearis Oil Well 
21000 South Nor- 


n unit, write 
Company, 


Torrance, Calif., and on the 
Deming Company, 42 
ay, Salem, Ohio, referring to 


Oi item 129. 





1 M21— 1500 Watt 
115 Volt — AC Model 
A $700.00 Value! 


$29 5°00 


F.O.B. San Antonio 


$200.00 worth of Spare 
Parts Included 


* 


Specifications 


ENGINE—Four cylinder, valve-in-head, bore 
2", stroke 3’, 1200 R.P.M., 4 H.P. Mechanical 
governor maintains constant voltage. 
GENERATOR—11!4 KVA, 115 volt AC, single 
phase, 60 cycle. Built-in exciter and starting 
motor with large commutator. AC collector 
rings. 


1425 S. ALAMO ST. 





Last Call While They Last! 


BRAND NEW! Factory Packed! 


KOHLER ELECTRIC 
LIGHT PLANTS 








SOUTHWEST SUPPLY CO. 





SAN ANTONIO, TEXAS 
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Ww EQUIPMENT 








130—Clamp 





This item supplements Altens Foundry and 
Machine Works, Inc., data as shown on 
pages 201-220 of Composite Catalog, 17th 
Edition. 








\ new polished rod clamp, the Alten 
“Wonbolt,” is completely self-aligning 
when pulled up with any type of wrench. 
ne nut to secure, and it 
added wrenching sur- 


There is only 


is extra iong Io! 


THAT MOUNTAIN IRON MAN 
JUST GOT A CALL 


Service to customers comes FIRST with Mountain Iron 
anywhere, anytime, just call Mountain Iron. 
YOU'LL GET WHAT YOU WANT WHEN YOU NEED IT 


men... 


Kansas Stores Located at 
RUSSELL « 


HOME OFFICE — PARKERSBURG, W. VA. 


MADISON s McPHERSON s CHASE s 


face. The clamp is made of malleable 
iron. 

Small enough to revolve within the 
polished rod hanger, the five-pound 
clamp is available in either 1%- or 1%- 
inch sizes. 

For additional information, write 
Altens Foundry and Machine Works, 
Inc., West Wheeling Street, Lancaster, 
Ohio, referring to Wortp Or item 130. 


131—Slush Pump 





This item supplements Oil Well Supply Com- 
pany data as shown on pages 3705-3868 of 
Composite Catalog, 17th Edition. 





Although lightweight, rigidity of the 
No. 218-P duplex power slush pump is 
assured by the power frame design, in 
which the one-piece frame entirely en- 
closes the working parts. Weighing only 
31,000 pounds, its 45° input horsepower 
at 60 revolutions per minute gives a 
weight of less than 70 pounds per horse- 
power 


SUPPLEMENTING COMPOSITE CATALOG 





The pump discharges up to 735 gallons 
per minute with full size liners, and has 
a rated working pressure of 890 pounds 
per square inch with full sized liners. 
The maximum working pressure of the 
fluid end is 3000 psi. 


Cast steel fluid end has large stream- 





line passages for minimum restriction to 
mud flow. Power end is lubricated by a 
combination oilbath and positive flow 
lubrication system. 

For additional information, write for 
300klet No. 10-49, Oil Well Supply Com- 
pany, P. O. Box 478, Dallas 1, referring 
to Wortpb O1r item 131 





ment needs! 


PLAINVILLE 


LOCKETT-WORTHINGTON 
POWER-DRIVEN PUMP UNIT 





THIS Worthington Pump—like all other Worthington Pumps— 
can be fitted to operate with any type, or manufacture, of 
Engine or Motor. For dependable performance and lasting 
satisfaction, let a “Lockett Dealer” supply your pump-equip- 


Worthington Pumps and genuine Worthington Repair Parts 
are available — through Lockett Dealers — from warehouses 
which are maintained at, or near, the principal oil fields 
through Texas and Louisiana, backed up by a large replenish- 
ing stock at our Houston and New Orleans Warehouses. 





10-Inch Stroke 





SALES OFFICE —TULSA, OKLA. 


<i ohs MOUNTAIN IRON AND 
MOUNTAIN IRONS TT 0 Mote Ee 


meld c 714 Fourth Nat'l Bank Bldg. # Wichita, Kansas 


A. M. LOCKETT & COMPANY, LTD. 


NEW ORLEANS HOUSTON DALLAS 
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NEW EQUIPMENT 
LINE UP | SUPPLEMENTING COMPOSITE CATALOG 


132—Fairleader 
. This item supplements American Hoist and 
Derrick Company data as shown on page 228 
of Composite Catalog, 17th Edition. 


AND YOU GET THE UV) BEST LINE UP 
g. 




















\ new all-steel fairleader, with throat 
large enough to pass a joint made wy 
with Crosby wire rope clips, is designed 
for applications where an_ off-lead is 
necessary or where more universal swi\ 
eling is required than is possible wit! 
snatch block. 

The sheave and head are mounted 01 
anti-friction bearings. The unit 1s de 

| signed to withstand 100 percent of the 
streneth of the rope, in sizes of 5 ] 
and 1% inches. 

For additional information, writ 
Sales department, American Hoist and 
Derrick Company, Robert and Water 
streets, St. Paul 1, Minn., referring ft 
Worn On rte 132 


133—Cable Tool Bit 


This item supplements 
Acme Fishing Tool 
Company data as 
shown on pages 145- 
164 of Composite Cat- 
alog, 17th Edition. 





Alten is big league equipment that rates most votes every 
year as most valuable. 60 years of field service has proved 
Alten to have matchless stamina, endurance and depend- 
ability. Be sure of all star, stellar performance by insisting 
on Alten every time you buy equipment. 


Harder materials 
have been used 
make the new “Double 
A (Acme Alloy) 
Drilmor” cable tool 
bits. The bits are 
capable of cutting 
through hardest for 
mations with littl 
out time for redress 
ing, the manufacturer 
claims. The bit can 
be dressed and prop- 
erly tempered in the 
field without specia 
equipment in the 
same manner as thi 
“regular” bit. 

For additional in- 
formation, write Acm¢ 
Fishing Tool Com- 
pany, Acme _ Road, 
Parkersburg, W. Va., 
referring to \VoRLD 
Or item 133. 


FIELD EQUIPMENT PUMPING EQUIPMENT SURFACE EQUIPMENT 





ASK FOR COMPLETE ALTEN LINE 
AT YOUR LOCAL SUPPLY STORE 








ALTENS FOUNDRY & MACHINE WORKS, INC. WwW 
LANCASTER, OHIO, U.S.A. 








r 
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a Profit-Winning Combination 


MACK TRUCKS 


plus the BALANCED BOGIE 







itive traction 
IVIDER: Pos! 
poweR D 


ardless of terrain a 
aan AXLE DIFFERENTIAN: 
wee or overstress of driv 
wind- 


l 
| 
l 
ORS: 1 
NSULAT 
sa vr rad : lubrication | 
No spring twist... + © 7" 
| AXIMUM FLEXIBILITY: No c \ 
| - sis distortion a 
F STEERING: No tire $ 
pen TIRE LOADING: Longe | 
N 
i 
: | 
1 





@ Mack six-wheel trucks 
incorporate Mack’s famed Balanced 
Bogie —give you a profit-winning 
combination under the most adverse hauling 

conditions. Here is no makeshift assembly — but a bogie 


that is a component and integral part of the complete 
truck unit. 


tire life BRAKING: Better control 
RM between axles 
rearing oF toe-stub- 


UNIFO 
No weight transfer 
No bogie hopping: 
a CITY OF DESIGN: Achieves ; 
simPtl m maintenance No other trucks — for operation on or off the highway 
 amauiiel —offer you all the outstanding advantages you get with 
the Balanced Bogie in Mack six-wheelers. 
Check them for yourself. They’re your assurance of 
trouble-free, uninterrupted schedules; lower costs and 
increased profits. For the full story, see your 
nearest Mack branch or distributor. 





Be Profit-Wise 


modernize with outlasts them ali 


_Mack Trucks, Inc., Empire State Building, New York 1, 
New York. Factories at Allentown, Pa.; Plainfield, N. 


New Brunswick, N. J.; Long Island City, N. Y testes 
branches and distributors in all principal cities for 
service and parts. in Canada: Mack Trucks of Canada, Ltd. 
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PRECISION 
BALANCE 


100 Milligram Sensitivity 


For general precision weighing 
of heavy loads. 100 milligram 
sensitivity with 30 pound load. 
Suitable for gravity 
determinations with pressure 
Equipped with 


specific 


picnometers. 
microscope for accurate balance 


COLEMAN 
INSTRUMENT 


and Wlanupaiuung C 


716 SOUTH TROOST TULSA. OKLAHOMA 


gctelellate B 








CORE SATURATION 


.. . ANYONE CAN SEE IT WITH 


fluorescence 
IN THE 


ARVEL 


ecological 


FLUOROSCOPE 


Write for Descriptive Folder 


ARVEL INDUSTRIES 
ARTHUR H. MESSERSMITH, Owner 
2208-10 Avenue H Phone 5021 
WICHITA FALLS, TEXAS 


Canadian Representative 
DENTON-SPENCER COMPANY LTD. 
Lancaster Building Calgary, Alberta 








HOUSTON LABORATORIES 
Analytical and Consulting Chemists 
Analyses, Reservoir 
Equilibria Studies for Crude and Con 
densate well, Waters, Brines, Corrosion 

and Industrial Analyses 
Phone CApitol 1319, Box 132, Houston, Texas 


Hydrocarbon Gas 
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134—Grader Attachment 


This item supplements Caterpillar Tractor 
Company data as shown on pages 1164-1165 
of Composite Catalog, 17th Edition. 








A new attachment developed by UI- 
rich Products Corporation, Roanoke, III., 
in cooperation with Caterpillar Tractor 
Company converts a motor grader intoa 
one-man self-propelled elevating grader. 

In making the conversion the standard 
blade, circle and drawbar are removed 
and the elevating carrier adjustably sup- 
ported under the main frame. A 30-inch 
disk plow is drawn by a plow beam at- 
tached to the standard drawbar connec- 
tion. The 42-inch carrier is driven by 
power take-off from the motor grader 
engine and has a normal speed of 400 
feet per minute. It is equipped with a 
four-ply corrugated top conveyor belt, 
connected by metal hinges. Carrier roll- 
ers are mounted on ball bearings. Auger 
type pan cleaner is driven by protected 
gears. 

Standard carrier is 19 feet long. For 
casting work, a three-foot section can be 
removed, Carrier lift is operated by ca- 


WRITE FOR 
BULLETIN 
ery .\ 


OIL WELL 


BRANCHES SERVING ALL OIL FIELDS 


i 


COMPOSITE CATALOG 





M EN T 





bles powered by regular blade controls, 
rhe upper end of the carrier is lifted by 
the right hand blade control, while the 


lower end is connected by the blade 
side shift control. 

The attachment weighs about 6000 
pounds. 

For additional information, write 


Caterpillar Tractor Company, 1937 
Walker Street, Peoria 8, Ill., referring to 
Wor_p O11 ttem 134. 





Also --- 
Catawissa 
Full Opening 
Double Union 
SWING 
CHECK 
VALVES 


DISTRIBUTED BY 


SUPPLY COMPANY 
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Gravel is nature's greatest filter . . . it does not 
deteriorate . . . its length of life is unknown. When 
placed down in a well is supports the formation, protects 
the screen, and at the same time allows rapid and free 
separation of the oil from the sand. With the gravel con- 
trolling the sand, it assures a longer, more constant flow of 
clean oil, doing away with costly shut-downs. 





Because the Gravel Pack can neither deteriorate nor enter 
the screen and because it permanently supports the forma- 


Remember . . . the Layne and tion and filters the flow, you are not confronted with the 
ee eae Pic frequent expense of pulling tubing to replace sanded up 
Sib cnn walk. cnaeieneal screen and sand cut parts and other expenses involved in 
depth. reworking wells. 


Gravel Packing controls the productive sands. It surrounds 
the strainer with a natural filter, coarse enough for the oil 
to flow through, yet fine enough to retain the oil sand in 
its natural state of formation. Acting as a baffle, the gravel 
distributes the flow through the countless channels, lower- 
ing the velocity and preventing disruption of the fine grains 
of sand resulting in longer life for the well and equipment. 


For Production Wells and Input Wells. 


WRITE 
EXPORT: WEST COAST: 
Jett Tucker General Office & Factory Layne & Bowe Pre 
20 Rockefeller Plaza 8000 MARKET STREET HOUSTON, TEXAS iasddemen Gn” 
ew Tork, S We 
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135—Pipe Coupling Rotating members of the coupling are 


held together with two sets of ball bear 








Specifically designed to handle fluids ings in flame hardened and ground ball 
under high pressure through a pipe that races. The coupling is designed for an 
swivels or rotates a full 360 degrees in average speed of rotation not to exceed oy 
all planes, the All-Flex ball-bearing 60 revolutions per minute 
swivel pipe coupling is streamlined The metal - backed packer assembly 
throughout, has no projections, bolted consists of two packers each comprised 
flanges, threaded sleeves, locking rings of a T-shaped metal backer to which a 
or keys pair of synthetic rubber lips are vul 








canized and bonded. Fach backer fune 
tions in its individual chamber. Edges 


of the backer flare outward against the 
( 0 R a 0 S : ] K | S$ walls of the packer recess forming a full 
metallic seal under all pressures. 


3 RF 
ae 


For additional information write Gil 
Lair Products, Ine., 81 Masonic Court 
Pasadena 13, Calit., referring to Wort 
Oir ttem 135 


Solve It With 
CARLON 


compounds, such as SOs, H:S, mercap 
tans, thioethers and disulfides are auto 

matically and continuously recorded in 

ite ih ighatly tevens. yoo « monitoring or control problems on gas 
mie “ae. e streams or atmosphere. Sensitivity of 
a ti the Model 26-102 Titrilog permits re 
cording concentrations as low as 0.1] 


part per million, or 0.005 grains per 100 
cubic feet. Adjustments can be made for 
titration of sulfur compounds over a 
wide range of concentration. The instru 
ment is especially suitable for monitor 
ing of sulfur compounds before and i. 
after the sulfur removal treatment of 
natural gases and in the control of odor 
C AR ze) fh ization of these gases. 

For additional information, write Con 
solidated Engineering Corporation, 620 
| : North Lake Avenue, Pasadena 4, Calif. 
F you have a corrosion problem on gas evhietina to Maes Ce 


136—Sulfur Gauge 


Concentrations of oxidizable = suliu 






[a 


is practical for — 


lines, gathering lines, lead lines, disposal 


GAS LINES tubing or other installations, consider ° {" amg" 
LEAD LINES CARLON PLASTIC PIPE. aa 
e 


CARLON is an all-plastic pipe that ‘s ee 


resists corrosion from gases, liquids, 
WATER LINES and soils, both internally and extern- 


ally. It’s light weight makes it easy 
GATHERING LINES and economical to handle and lay. 





SIPHON LINES 





DISPOSAL TUBING 





GREEN CONTRACTING AND ENGINEERING CO., INC. 


103 SOUTH VINE ; , ° WICHITA, KANSAS 
CARTER PRODUCTS CORPORATION, CLEVELAND, OHIO, MFRS. 
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SIGNIFICANT FACT: In the last 
decade, as wells have gone deeper—and 
as equipment quality has gone deeper to 
meet this tougher task—Aetna oil field 
bearing applications have increased by 
more than 100%. SIGNIFICANT REASON: 
The conception and building of special bear- 
ings and = for torture service is a basic part 
of Aetna’s business—has been for over a third of 
a century. From Aetna know-how has come the 
solution to more than 2000 of American industry’s 
“special” anti-friction problems. Why not tap this 

rich pool of experience next time YOU have an anti- 
friction problem? Aetna engineers are at your disposal. 
Write today! 


hea, —_ arena 











Helping Oilfield Equipment 
Do a Better Days Work 


ie LORETO ae 


ee 


Peed 


In MISSION PLUG VALVES, of 10,000 Ib. capacity, 


Aetna self contained bearings make for easier as- 
sembly, assure reserve capacity and smoothness under 
every speed, shock and load condition encountered 
in plug valve operation. 


In FOSTER CATHEADS, two Aetna 3-piece bearings 
provide the high fatigue resistance, added load 
capacity and other operational advantages which 
make for longer, more efficient, more economical 
cathead performance. 


in IDECO ROTARIES, the main bearing is an Aetna 


angular contact type—33" O.D., 3” balls, load capac- 
ity— 200 tons ...a product of Aetna’s unsurpassed 
machining, hardening and grinding facilities for 
heavy duty sizes up to 38” O.D 


In BEAUMONT BLOCKS, (crown and traveling) 
Aetna’s new, patented, combination cylindrical roller 
and ball thrust bearings divorce bearing loads into 
pure thrust and pure radial. Result: Width and weight 
of blocks are reduced, their strength and durability 
increased. 


In McKISSICK SAFETY BLOCKS, Aetna one direc- 


tion, flat seat, grooved raceway bearings are employed 
to take the shock, constant load and intermediate 
speeds encountered—to assure round-the-clock relia- 
bility and longer equipment life. 


AETNA BALL AND ROLLER BEARING COMPANY 


4600 SCHUBERT AVE. ° CHICAGO 39, ILLINOIS 


Standard and Special Ball Thrust Bearings * Angular Contact Ball 
Bearings * Special Roller Bearings * Ball Retainers * Hardened 
and Ground Washers ¢ Sleeves * Bushings 


Representatives and 
Distributors In 
Principal Cities 
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NEW EQUIP 


MENT 





1] 37—Communications 


A highly selective, two-way mobile 
communication system for operation in 
the 30-50 megacycle range is completely 
contained in a single metal-shielded unit 
of “sandwich” type construction which 
permits mounting the equipment in prac- 
tically any position, on either a vertical 
or horizontal surface. Controls and loud- 
combined for attachment 


speaker are 


under the dashboard. 
Three models of the 
available: for operation from a 


“Fleetfone”’ 
six-volt 


are 





a 30-watt 





or 60 
operates 


watts output; 


battery, either 30 
from a 12- 


model 





Bottom Water 
is a costly 


| profit leak 


Eagle Lead Wool 


stops Bottom Water! 


You rule out the risk of oil-wasting 
bottom water shutdowns when 
you tamp Eagle Lead Wool in the 
hole. This finely stranded, non- 
corrosive metallic wool makes a 
water-tight plug that seals every 
crack and crevice. Comes in con- 
venient 50-pound sacks — easy to 
place in special cartridge-shaped 
Eagie Wire Containers sized to fit 
all casings. Order through your 
jobber today. 


EAGLE LEAD WOOL 


AY 2-743 off Bottom Water— 


oh %p 4 / 
keeps ’em flou ing: 


264 





These 3 Eagle Bearing 
Metals meet most 

requi rements 

Eagle Dreadnaught —for 
extreme speed and heavy-duty 
conditions. 

Eagle Outlasta —for medium 
speed and average-load 
conditions. 


Eagle Durable —for low speed 
and light-duty conditions. 





THE 
EAGLE-PICHER | 
COMPANY 
EAGLE 


o Ep ae 


PICHER : 
Chicago + Bast St. Louis i 
Cincinnati : Dallas i 
Kansas City : 





volt battery. Provision is made for either 
single-frequency or two-frequency oper- 
ation. 

The transmitter-receiver unit is 73% x 
11% x 16% inches over all, and weighs 
45 pounds. The control unit is 7% x 4x 
534 inches, and weighs 134 pounds. The 
cable measures 16 feet, 8 inches. 

For additional information, write 
Communications Section, RCA Engi- 
neering Products Department, Camden, 
N. J., referring to Worwtp O1 item 137. 


138—Logging Unit 


The “Geo-Logger,” a portable electric 
well-logging unit for shot and core holes 
of 1500 feet or less, makes standard re- 
sistance and self-potential recordings 
simultaneously. Recorder, drawworks, 
etc., are contained in a weather-resistant 
unit which may be mounted on a truck 





It is especially adapted for pro- 
logs on shot holes for accurate 
placement, subsurface correla- 
and water reservoir location 


or Cat 
viding 
cl are 
tion 

The unit is housed in a single alumi- 
num case, 18 inches high, 26 inches long, 
14 inches wide, and weighing (depending 
on the amount of wire used) an average 
of 180 pounds. 

For additional information, write Geo- 
tronic Laboratories, Inc., 5531 Yale 
Street, Dallas, referring to Wortp OIL 
ttem 138. 


139—Truck Winch 


A safe working load rating of 20,000 
pounds is credited to a new heavy-duty 
truck winch which may be mounted on 
trucks of 1% to 3-ton rating. Gear case 
of the J-20 winch is built flush with the 
drum, and all reinforcing is on the inside 
of the case. Gear case and all other cast- 
ings are of malleable iron, including 
capstans. 

Ratio of the worm and gear is 40 to 1. 
Angular contact ball thrust bearings are 
used on the one-piece worm and shaft. 


For additional information, write 
Ramsey Winch Manufacturing Com- 
pany, Box 3035, Tulsa 8, referring to 


Worvp Orn ttem 139. 
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DIAGRAM OF PUMCUP 
ACTION GREATLY EXAGGERATED 





..[mportant question for users of reciprocating 


Lai cht ecenete aiaatlalieiata 
pumps and air or hydraulic cylinder mechanisms ee 


NORMAL: BOTH PUMCUPS RELAXED 


LLUSTRATIONS at right show how Darcova Pum- 
cups, in contrast to ordinary piston packing, virtually 
eliminate fluid slippage for the entire life of the packing. 
And, Pumcup life is many times that of ordinary packing. 
By holding slippage to an absolute minimum, Pumcups 
permit reduced operating speeds, maintain high volu- 
metric efficiency, prolong equipment life, save power, 
prevent wire-draw and uneven cylinder wear, and elimi- 
nate the need for frequent replacement shutdowns. 














So if slippage is showing up in your operating and < 


maintenance records ... if replacement of packing is a UNDER PRESSURE: PUMCUPS SEAL AGAINST 
too-frequent chore, that’s your cue to switch to Darcova CYLINDER DESPITE WEAR, MINIMIZING 
Pumcups. SLIPPAGE 


For a free bulletin containing complete information, 
write, or use the coupon below. 

















\ y 


Darcova Pumcups replace ordinary packing in reciprocating 
pumps and also in air or hydraulic control mechanisms. They 
are precision built of an exclusive, exceptionally durable 
composition material available in many textures for use with 
almost any fluid under a wide range of pressures and temper- 
atures. Standard sizes range from ' to 42 inches in diameter. 





Ce ee ae 


Darling Valve & Mfg. Co., Williamsport 7 , Pa. 
Please send me the free bulletin checked below: J 
0 No. 4401... Darcova Pumcups for reciprocating 
pumps. 
0 No. 4502... Darcova Pumcups for air or hydraulic 
mechanisms. | | 


ee ee a eee 


DARLING VALVE & #2 


Pine onicinar conosion cur MaKe Rah ae Cala tate) (eM ADDRESS 
” Vv > WILLIAMSPORT, PA. crry STATE __ 
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ONAN G4 


Electric Plants 





Model 3CK 


3,000 wotts 

i A.C. or D.C 
ea: | one 

a HEAVY-DUTY PORTABLE 

ia & STATIONARY MODELS 

Diesel, Gas, Gasoline-powered 

+ @ ONAN oilfield electric plants 

mt provide dependable light and 


~ power for oil field applications 

IY A complete range of A.C. and 

“= D.C. models...all conservatively 

rated for continuous, dependable service helps you 
choose the right plant for the job. Lightweight, 
air-cooled models from 400 to $,000 watts; heavy- 
duty, water-cooled, gas-gasoline-driven plants from 
3,000 to 75,000 watts. Air-cooled Diesel electric 
plants 2,500 and $,000 watts. Water-cooled Diesels 






| 





OTHER NEW 


EQUIPMENT 








140—Hydrocarbon Storage 


\ new method of storing such volatile 
liquids as butane and propane below 
ground instead of in above-ground tanks 
has been developed 
by a Company organ 
ized by William F 
Matheny, Gaines H 
Billue and Kenneth 
(. Howard. 

Liquids and gases 
ire stored below the 


earth’s surface in a 
natural reservoll 
where temperatures 


ire low and substan 
tially constant. The 
reservoir is created 
by conventional drill 
ing equipment. Afte1 
the initial bore to the 
required stratum for 





—-. 


to the size desired, and the pipe is low 
ered at regular intervals to increase thy 
depth. The cavity may be lined with a 


4 











storing the liquids, 

the reservoir is cre nee — 

ated by eroding, dis Peg t Fug. 2. Big 4 

solving or leaching en: aa 
the material of the 

strata with solvents. The process in sealer of drilling mud 


cludes drilling the initial bore, lining it 
with casing and lowering pipe through 
this to the desired depth. A solvent ts 
forced down into the stratum and _ the 
residue is flushed upward through the 


\ variation of the method is to drill 
two holes at suitable distance from eacl 
other, each with separate casing. The 
reservoir cavity is formed between the 
two bores and injection of the fluid can 


trom 12,500 to 75,000 watts, powered by IH 
engines. 

Write for Literature 
mgr D. W. ONAN & SONS INC. 


- tion of the hose 


5355 Royalston Ave., Minneapolis 5, Minn 


casing. To enlarge the hole to form the 
cavity, a flexible hose is used attached 
to the lower end of the rotating pipe 
The turbulence of the ejection and rota 
increase the reservon 


be accomplished at either casing. 

For additional information, write Hy 
drocarbon Storage Company, Kermit, 
Texas, referring to Worn Or ttem 140 









Prompt Attention Given to Foreign Orders 
“THE LUSTROUS SEVEN STAR BEAUTY” 
World’s Best Map Filing Cabinet 


* CONVENIENT «+ INSTANT REFERENCE © SPACE SAVER © INSTANT FILING 
4 * RUST PROOF «+ MEDDLER PROOF 


Ultra Attractive fits the furniture scheme of 
any Office. 

Instant Adjustment—for maps or tracings 
from 12” to 54” long. Each Well 2x2", 
equipped with individual wood slide with 
holes on 2” centers, through which one 
screw when matched to hole in adjustment 
block and tightened, automatically gives 
perfect alignment at top for all length maps 
Substantial lock—Individually keyed. 
Exterior of cabinet made of 3%" five ply 
beautiful grained hardwood mitered locked 
joints, banded edges on door and top. In- 
terior partitions 9" thick, and 14," slides, all 
three ply veneer of southern hardwood o1 


* DUST PROOF 





STANDCO BRAKE LINING 


Nothing novel—no bunk, but it 
gets the job done without scor- 
ing brake rims. See pages 
3973-3978 Composite Catalog. 


Standco Brake Lining Co. 


HOUSTON 








fir. 
OVERALL DIMENSIONS—AND PRICES 
Be Sure to Check Capacity Width a Depth Pric 
60 293°" i 133/,°° $107.25 
75 id 3634°" 57” 133/,,°" 123.75 
e 100 ‘st 47/8. > 133;,°" 140.25 
4 160 re 477/,"" - ag 201/,°" 183.75 
200 ry 591/,°° 57" 201/,’ 217.25 


All prices are F.O.B. Houston, Texas. Delivery: 
From ten to thirty days. 


Finished: Walnut, Oak, Mahogany, Olive 
Drab Green, Natural or Blond. Other type 
cabinets designed to suit your needs. Infor- 
mation on request. 


We specialize in Drafting Boards, Light Tables and 
other types of cabinets, made to your specifications. 


PORT CITY CABINET WORKS 


609-13 Quitman St. HOUSTON 9, TEXAS Phone P-0725 


Post 


For Services, Personnel 
and Used Equipment 


PAGE 312 





Dept. SA 
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ye AG hy 3 OS 

- FOR ONE BLOCK 
- THAT SERVES ALL PURPOSES 
te THAT 

K.. IS ASSEMBLED AND 


a OPENED BY HAND 


te 


ALL-PURPOSE” SNATCH BLOCKS 


SUPER SAFETY TYPE 
The “All-Purpose” and Gin Pole Block Adaptable to Trucking, Drilling Rig or Production Work 


This revolutionary LeBus Block is built for Speed and Safety. As shown at right, the block opens for line with 
no need for,tools. Block is left hanging—hinge pin is turned 90° and pushed through slot--the side plate turned 
to one side and the line inserted. 








, Drop Forged, \lloy-Steel Heat-Treated Hooks, 
] 4 

Swivel Yokes, Body Side Plates, Flame-Hardened 
Line Groove Sheaves, One Piece Ground Sheave Pins, 
One Piece Swivel Yoke Hinge Pins 

e Bronze Hub Caps on Sheaves to Prevent Sparking 
and Side Plate Friction 

e \lemite Oiling, Brass and Felt Oil and Dust Seals in 
Sheaves 

e Precision Constructior ® No Accidental Opening by 
Jarring or Vibration ® No Threaded Nuts or Bolts 
to Burt @ No Tools Required to Assemble and 
Disassemble ® No Sparking Danger 


As Tail- 
Board 
Block 


May be changes 
Lo Tailboard 
Py pe Block by 
removing hook 
and yoke as 
sembly—or may 
be purchased as 
shown. Avail- 
able immedi 
ately. 





Patents Pending 


All Popular Sizes for manila and wire line—working load capacities from 6 tons through 25 tons. 
Write for illustrated catalog sheet 1000 NOW 


i ’ OR 


LEBUS ROTARY TOOL WORKS. INC. 


P. O. BOX 2352 —— PHONE 1232 — LONGVIEW, TEXAS 
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for PEAK: PERFORMANCE OTHER NEW EQUIPMENT 








= V Type Four-Cylinder | | 141—Rubber Rotor Pump 
= WISCONSIN 

<< <“HEAVY-DUTY 

:  phir= Cooled = 





ENGINES 


Modef ve: % V-type 
Te sfOndord engine 
21-3 -hps at.2400 rpm. 





On peudbtebetnc call for regged: sar vscecbility and sustained operation in the 15 to 30 
hp. range, Wisconsin-4-cylindér engines rate first preference on the basis of such features os: 





Metal gears have been replaced with 
rigid rubber rotors in the new Duraflex 
bearings at BOTH ends of the extended crankshaft to take up all thrust and radial loads pump. Available in single and double 


Trouble-free Air-Cooling at all temperatures from sub-zero to tropical highs; tapered roller 


(also inherently self-cleaning); rotary type, high tension OUTSIDE Magneto equipped with rotor types, the water pumps have pipe 
sizes of %, 3%, 1, and 1% inches. Pres- 
sures and capacities range from 40 to 
: 150 pounds per square inch, and from 
ond thorough lubrication at all times, 1 to 40 gallons per minute, with operat- 


impulse Coupling for quick starting in any weather and sure firing on the job; individual 
oil stream to each connecting rod lother parts lubricated by oil spray) assuring complete 


ing speeds of trom 500 to 3300 revolu- 
tions per minute. Gas engine, electric 
motor and pulley driven models are 
available on rubber tires, steel carrving 
frames, or for bolt-down installation . 


WISCONSIN MOTOR WRITE TO HARLEY SALES CO. For additional information, write De- 


. S10 ATLAS BUILDING, TULSA, OKLAHOMA partment of Marine Products Company, 
Corporation M & M BUILDING, HOUSTON, TEXAS 515 L. A 12a De < 14 a Pa 
505 SOUTH MAIN ST., WICHITA, KANSAS wes ycaste venue, etroit 14, refer- 
- . ( ihe 
MILWAUKEE 14, WISCONSIN OIL FIELD DISTRIBUTORS FOR WISCONSIN ring to WorLD Orr ttem 141 
World's Largest Builders of Heavy-Duty Air-Cooled Engines ENGINES AND ALL TYPES OF UTILITY UNITS 


You can’t go wrong if you specify ‘‘Wisconsin Engines"’ for your power jobs. Supplied in 
4-cycle single cylinder, 2-cylinder and 4-cylinder types and sizes, 3 to 30 hp. 





142—Power Unit 


Five models are included in a new 
line of industrial power units: two six- 


e 
8 erson a Eq e nions cylinder models, with piston displace- 
ments of 226 and 254 cubic inches; two 


V-type eight-cylinder models with pis- 
ton displacements of 239 and 337 cubic 





JEFFERSON’S EXCEL unions and inches; and four-cylinder unit with pis- 
union fittings available in brass-to- ton displacement of 120 cubic inches 
iron, and iron-to-iron seats. Certified Each model is available in either open 
Air Furnace iron used in the EXCEL a pacing z <4 ge — 
; or, Ss aanel, SAKE or Ford type 
line is A.S.T.M.-4733-Grade 35018 housings, and skid mountings. Optional 
malleable, having a 53000 Ib. Min. are the clutch, power take-off, and three, 
Ten. four or five-speed transmissions. 

EXCEL— For additional information, write In- 


250 Ib. S.W.P. — 500 Ib. C.W.P dustrial Engine department, Ford Motor 


Company, Rotunda, Dearborn, Mich., 
referring to WorLp Ott item 142. 


I.- 





Certified Air Furnace iron produces a 
constant, uniform, finer grain structure 
union. This provides a much better iron 
with which to produce a positive dependable seating surface. 





SN 





Unions manufactured from this malleable iron give 30% more strength; 50%, 
more impact value; 75% more tram Sizes 14," thru 3”. 


Obtainable through your jobber 


Jefferson Union Company, Inc. 


691 West 26th St., 
New York 1, New York 
71 Gooding St., Lockport, New York 31 Fletcher Ave., Lexington 73, Mass. 
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Y VIRTUE of their interchangeable parts 
—as this photograph of a Hyatt Hy-Load 
Roller Bearing shows—we make it easier for 
the machine builder to install Hyatts with- 
out selective fitting. 
And should it ever be necessary to replace 
a Hyatt Roller Bearing in the field this same 
ease of assembly is an advantage worth con- 


sidering by the machine user. 


But ease of assembly and disassembly is 
only part of the story. Add to this easier ma- 
chine operation, design simplification and 
longer life with Hyatts and there’s your answer 
to why they are the preferred bearings for 
drilling, pumping and all other types of oil 
field equipment. Hyatt Bearings Division, 
General Motors Corporation, Harrison, N. J., 
Chicago, Detroit, Pittsburgh and Oakland, Cal. 


HYATT ROLLER BEARINGS 
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NEW LITERATURE 





143—Big Slush Pump 


Brief engineering data and a descrip- 
tion of Emsco’s new 850-horsepower du- 
plex power slush pump is contained in a 
new bulletin. General features of the 
pump and the new developments of both 
the fluid and power ends are presented 
hese developments include unusual con- 
struction of valve pot covers and cylinde: 
heads and Emsco’s patented “exposed” 
liner construction. Dimensional data and 
operating data are also given. 

For a copy of bulletin No. F-170, write 
kmsco Derrick & Equipment Company, 





STURDYBILT 
factured to exacting 


material. 


with precision so they will fit together 
This extraordinary care in manu 


erected in the field. 





Prefabricated 
standards 
The prefabricated sections must be 


6811 South Alameda Street, Los Angeles 
1, or Garden Villas, Houston, referring to 
Wor_p On. item 143. 


144—Mechanical Tubing 


A new bulletin describes a complete 
range of steel tubing, including seamless, 
as well as welded, hot-finished or hot- 
rolled, cold-drawn or cold-rolled, in car- 
bon, alloy and stainless steel grades. 

For a copy of bulletin TB-324, write 
The Babcock & Wilcox Tube Company, 
Seaver Falls, Penn., referring to Worn 
On item 144 


STURDYBILT 


Prefabricated 


HOUSES 
"Built Right 


Houses are manu- 
finest of 


built 


from the 


perfectly when 


facture assures you of oil field housing that will stay 


kinds of 


right in all 


weather, 


and require the very 


minimum of upkeep. Write for Information Concern- 


ing Any Field Housing 


You Need. 


MANUFACTURERS OF SPECIAL MILLWORK: DISTRIBUTORS OF 
JOHNS-MANVILLE BUILDING MATERIALS; CURTIS WOODWORK 


SOUTHERN MILL & MANUFACTURING CO. 







Tulsa, Oklahoma 


vai STANDARD GSi2s-45) 
rth NATIONAL BUREAU OF STANDARDS 


Prefabricated, Demountable Houses P a7), Ue Se 
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145—Steel Fabrication 


A pictorial story of the fabrication oj 
steel and alloy tanks and pressure vessels 
is told in a new brochure. Stainless steel. 
monel, nickel, copper, aluminum Hastel- 
loy and clad steels are among the corro- 
sion resistant alloys presented. Corrosion 
data charts are included. 

For a copy of this brochure, writ 
Nooter Corporation, 1400 South Second 
Street, St. Louis 4, referring to Wor.p 
Or ttem 145. 


146—Pumping Control 


Bulletin 9589D-21 describes Cutler- 
Hammer Oil well pumping control, de- 
signed for across-the-line starting of 
squirrel cage motors. 


For a copy of this bulletin, write 
Cutler-Hammer, Inc., 414 North 12tl 
Street, Milwaukee i, referring to Worn 


Ou. ttem 146 


147—Casinghead 


The Type “D” casinghead is described 
in a new bulletin, which also discusses 
application of the new casinghead. Draw 
ings showing construction details and a 
table of dimensions are included. 

For a copy of bulletin No. 360, writ 


The National Supply Company, Grant 
Building, Pittsburgh, referring to \Vori 


Out ttem 147. 


148—Heavy Equipment 


Servicing, drilling and work-ove: 
equipment is pictured and described in a 
new eight-page, two-color bulletin. In- 
cluded are tractor winches, skid winches, 
drawworks and spudders, and engines for 
mud pumps, pipe line pumps, well pumps 
and any power unit application. 

For a copy of this catalog, write 
E. Cooper, Inc., P. O. Box 1890, 
referring to Wortp OIL ttem 148 


Fred 
‘Tulsa 


149—Separators 


separators for small 
and leases are described in a new cata- 
log. Each model is illustrated by dia- 
grams, and specifications are given. The 
eight-page pamphlet is printed in three 


Low cost wells 


colors. 

For a copy of this catalog, writ 
Black, Sivalls & Bryson, Inc., 720 Dela- 
ware, Kansas City, referring to \WWorLD 


Or item 149. 


150—V-Type Diesels 


Complete specifications for automotive 
and industrial models of two V-type, 12- 
cylinder Cummins diesels are contained 
in two new illustrated bulletins. 

For a copy of Bulletin No. 5295 
(NVHS-1200) or No. 5294 (NVH-1200), 
write Cummins Engine Company, Inc., 
Columbus, Ind., referring to Worip O11 
item 150. 
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THESE FOUR ADVANTAGES OF 
NTOL CORROSION 
INHIBITOR 


SAVE TROUBLE AND MONEY 








KONTOL does not complicate the treatment of 
oil field emulsions. Emulsions from Kontrol-pro- 
tected wells respond readily to routine demulsi- 


fication measures. 





Fx 


Fy 


se 


: ZZ, )NTOL does not form precipitates which may 


plug tubing, producing formation or water dis- 
posal wells. It does not raise the pH of the brine. 








is simple and economical to use. 
No elaborate mechanical devices are necessary. 


Kontol is easily pumped, lubricated or dumped 





into the well annulus. 




















SS ES 
(LAhh le 


mixes with the well fluids and adsorbs 


to the surfaces of the pumping equipment. The 


Kontol film resists attack by corrosive elements, 





‘4 Lidlibiililian 


(Li ndpeiid 


~ 


materially increasing the useful life of rods, cas- 


Comme 9%, 


ARRAYS bd 
ot ™, ) 
rr sap 


‘\LEOMERIAOENEEERLLE, 


4 


ing, pumps and tubing. 


Z 
/ 
VA 
4, 
; 
“o 
% 
s 
Y 








For complete 
information or 
literature on 
KONTOL, ask 
your Tretolite 
Engineer or 
get in touch 
with 


K 5@-1 


0 Manupact ng hemots 
ST. LOUIS 19, MISSOURI ¢« LOS ANGELES 22, CALIFORNIA 


CHEMICALS FOR THE Dehydrating « Desalting « Water Deoiling 
PETROLEUM INDUSTRY Corrosion inhibition « Scale Prevention + Parrafin Removal 
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FASTER because it’s SMOOTH! 
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MONARCH OIL SUCTION AND DISCHARGE 
HOSE IS Byitesiie:t)cce FOR SPEEDY FLOW 


Here’s the faster, safer way for ship- 
to-shore unloading of oil and gaso- 
line—even for intermittent service 
in carrying benzol and other aromatic 
fuels. 

Unlike ordinary rough bore hose, 
Monarch Oil Suction and Discharge 
Hose is smooth bore (originated by 
Hewitt). There is no flow-retarding 
spiral of wire. Its smooth inner tube 
cuts friction to the minimum; it 
drains clean because there are no 
wire ‘‘fuel traps” inside. Result: You 
save up to half the time normally re- 
quired to load or unload cargoes! 

And faster flow is only one “‘plus”’ 
of this original Hewitt-Robins devel- 
opment. The specially-compounded 
tube can’t pull loose; it’s bonded to 
the tough duck carcass. No leakage 


r--- HEWITT-ROBINS 





' —_— 
4 

ry BELT CONVEYORS (belting and machinery) 
: CAR SHAKEOUTS e« DEWATERIZERS 

' FOUNDRY SHAKEOUTS e¢ INDUSTRIAL HOSE 

| RUBBERLOKT ROTARY WIRE BRUSHES ¢ 

: TRANSMISSION BELTING « 

7 

wee ee weweweawew=s 
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SCREEN CLOTH e 
VIBRATING CONVEYORS, FEEDERS AND SCREENS 


either, because nipple and hose are 
cured together for perfect adhesion. 
Oil Suction and Discharge Hose is 
but one of many Hewitt-Robins hoses 
specially engineered for the oil in- 
dustry. For complete information, 
call your Hewitt Rubber distributor 
(see classified phone book —‘“‘Rubber 
Products” listing), or write Hewitt 
Rubber Division, 240 Kensington 
Avenue, Buffalo 5, New York. 


HEWITT-ROBINS 





OIL SUCTION AND 
DISCHARGE HOSE 


INCORPORATED ---. 


BELT AND BUCKET ELEVATORS 

FEEDERS @ FOAM RUBBER PRODUCTS 

MINE CONVEYORS e¢ MOLDED RUBBER GOODS 
SKIP HOISTS ¢ STACKERS 


Rcgkes exis ee en oe 


[NEW LITERATURE 








151—Slim-Hole Bits 


Latest data on Hawthorne Replace- 
able Blade Bits for exploration and slim- 
hole drilling are presented in Catalog 50}. 
Included are data on two new bits en- 
larging the range of the line to include 
all sizes from 1% to 8 inches; construc- 
tion and servicing details, illustrations, 
weights and prices on bits and parts and 
a list of dealer-distributors carrying 
stocks in various areas. 

For a copy of the new catalog write 
Herb J. Hawthorne, Inc., P. O. Box 7366, 
Houston 8, referring to Wortp OIL item 
ESt. 


152—Electric Plants 

_ Diesel Driven electric plants ranging 
from single-cylinder, 2500-watt air-cooled 
to six-cylinder, 60,000-watt, water-cooled 


units are described in a new four-page, 
two-color folder 

For a copy of Folder A-192, write 
D. W. Onan & Sons, Inc., 3621 Royal- 
ston Avenue, Minneapolis, referring to 


Wor-p Ot item 152. 


153—Corrosion Control 


“Controlling Corrosion in 
Production Equipment” 
many applications of Monel, 
and other Inco nickel alloys in mitigat- 
ing oilfield corrosion. This new booklet 
presents the details of typical perform- 
ance and service records. It contains 
sections dealing with exploration and 
drilling, pumping and gas control. 

For a copy of this booklet, write The 
International Nickel Company, Inc., 67 
Wall Street, New York 5, referring to 
Wokr.p O1r ttem 153. 


Petroleum 
explains the 


“K” Monel 


154—Free Water Knockout 


Information on why the free water 
knockout was designed, how it’s built 
and how it works, photographs and op- 
erational drawings are contained in a new 
12-page bulletin. Charts give capacities 
and epeemeencons. 

For a copy of this bulletin, write 
Black, Sivalls and Bryson, Inc., 720 Dela- 
ware, Kansas City 6, Mo., referring to 
Wortp O1t ttem 154. 


155—Hooks 


Information on the BJ 4300, 4200, 4125 
and 460 Super-Triplex hooks is contained 
in Bulletin No. 1003. Parts drawings and 
dimension callouts are included. 

For a copy of this bulletin, write Byron 
Jackson Company, Vernon Avenue at 
Thomas Street, Los Angeles, referring to 
Wortp Orr item 155. 


156—Chemical Pumps 


Centrifugal pumping equipment used 
in chemical process industries is de- 
scribed in Bulletin W-350-B11. 

For a copy of this bulletin, write 
Worthington Pump and Machinery Cor- 
poration, Harrison, N. J., referring to 
Wortp O1L item 156. 
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W/ NHELAND *".":°° 


Duplex Slush Pump 


220 Mo VOM 


...AND ALL THE HORSES ARE THERE! 















oS ERE 


WHELAND TIE RODS. Maximum strength, minimum weight. Tie 
rods for extra strength are used by leading manufacturers of heavy- 
duty equipment such as big hydraulic and mechanical presses for 
forging, stamping, bulldozing. No better method has ever been found 
to get strength where it is most needed. Wheland uses tie rods because 
it is the BEST WAY to get EXTRA strength into a pump. You may have 
seen a lot of pumps broken in the cradle . . . but YOU NEVER SAW ‘ 
A WHELAND TIE ROD PUMP WHICH BROKE AT THE CRADLE. 












From discharge pressure of 838 Ibs. with 712” 
liners to 1627 Ibs. with 5%” liners at 60 R.P.M., 
here is the pump that delivers the mud. Wheland’s THE BEST POWER END EVER BUILT 

exclusive power end has the strength to do the The crank is the guts of any pump and here is the 


job. The fluid end, available in steel or semi-steel, a er .- oe ba ah 
. . . . Assembled as an integral unit wit 
is one of the best liked, best proved designs ever CONNECTING ROD BOLTS, One-piece alloy 


offered the oil driller. steel crank on Timken Roller Bearings. 
This new Wheland pump is packed with fea- Heat treated alloy steel connecting rods fitted 
tures that mean extra strength, extra smoothness, to crank on American Roller Bearings. 
eet ei Tool steel helical gear and pinion, 
more accessibility, more flexibility and great specially hardened. Ample size. Ample 
DEPENDABILITY. It’s your best buy in pumps! Write strength. Quiet. Free of vibration. This 
for bulletin or WHELAND pump really has the 


Ask the J & A Man guts to do the job! 


DOMESTIC EXPORT 
DISTRIBUTORS DISTRIBUTORS 
Jones & Laughlin Lucey Export 
Corporation 













Supply Co. 

: 233 Broadway, 
yho, Dehn THE WHELAND COMPANY, CHATTANOOGA, TENN., U. S. A. aaa ra A 2. 
lores and Offi i oe | 

" re ROTARY DRILLING MACHINERY Broad Street House 


pli Principal Oil Fields 


and Centers London E.C. 2, England 





DRAW WORKS © SLUSH PUMPS © ROTARIES © SWIVELS © CROWN BLOCKS © TRAVELING BLOCKS 















Members of the Producing Committee are pictured as they met in The Texas Company's 
New York offices to discuss plans for the coming year. Seated, left to right, are M. J. Heald, 
Oklahoma division manager; J. T. Wood, Jr., assistant to the president; C. B. Williams, West Texas 
division manager; R. F. Baker and R. Ogarrio, vice presidents; E. R. Filley, general manager; A. R. 
Wilson and !. N. Troxell, assistant managers; J. H. Puls, Pacific Coast division manager; W. V. 
Vietti, Gas division manager; and A. C. Hunter, assistant to the general manager. Standing: J. C. 
Brooks, department agent; J. W. Foley, assistant to the vice president; H. H. Arnold, Jr., Rocky 
Mountain division manager; R. L. Keyes, Louisiana division manager; W. C. Kneale, South Texas 
Division manager; G. Herzog, director of research; E. P. Hayes, chief petroleum engineer; J. O. 
Bower, manager, Texas Petroleum Company, Bogota, Colombia; L. A. Scholl, Jr., geophysical division 
manager; W. J. Hanley, secretary to Ogarrio; R. E. King, staff geologist; and H. Brunjes and 
J. D. Elson, Jr., production staff, New York City. 


| ‘Where Oil and Gas Men 
STOP and GO in Oklahoma City 





~ % ’ ee And for a fun-packed weekend - 
mm  \s Make it a point to spend “A Weekend 
oom at the SKirvin'af our new package rate. 









Your weekend includes... 


Da A modern, comfortable Skirvin room (from Saturday noon 
until 5 P. M. Sunday). 

4 Saturday Evening at the fashionable new Persian Room which 
includes . . . Dinner, Beverages and Dancing tc the music of 
a leading hotel orchestra. i ; 

K Breakfast in bed Sunday morning, or in the Coffee Shop if 
you prefer. 


Hr Free adjacent parking. 


> All for a “package rate” of 
$16.00 for two, or $9.00 for 


one. 








When making reservations, please 
specify ““Weekend at the Skirvin.” 


§ QRIVIN cxsnoms cr 











PRESIDENT 





DAN W. JAMES 
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Cloyd R. Wallace has been promoted to 
assistant division manager of the Geo- 
physical division, Producing department, 
The Texas Company, with headquarters 
at Houston. Wallace was an instructor 
in geology at Texas A. & M. College 
from September, 1930, until June, 1933, 
and joined The Texas Company as an 
assistant computer in the Geophysical 
division in 1934. 

George T. Briggs, who started with 
The Texas Company 23 years ago, has 
been made assistant division manager, 
Louisiana division, Producing depart 
ment. He was formerly assistant to the 
division manager, Louisiana division, 
New Orleans 


Carl A. Houy, tormerly vice president in 
charge of gas engineering, production 
and supply for Republic Natural Gas 
Company, Dallas, has been appointed 
general superintendent of crude oil pro- 
duction for Deep Rock Oil Corporation 
Houy attended the Schreiner Institute 
and then specialized in petroleum engi 
neering at the University of Texas. He 
joined Humble Oil & Refining Company 
at Refugio, Texas, in 1937, and in 1940 
went to Republic Natural Gas Company 
at Dallas as engineer and assistant supet 
intendent 


Vern L. Adams, semor production tore 
man for General Petroleum Corporation, 
has retired after 40 
years of service. 
\dams joined the 
company at Taft, 
Calif., became a fore- 
man in North Midway 
in 1912, and moved 
to the Los Angeles 
area in 1922 as a fore- 
man at Yorba. He 
has been senior pro- 
duction foreman at 
Santa Fe Springs 
since 1944. 

le W. Nobile, whio 
replaces Adams at 
Santa Fe Springs, has 
been with General Petroleum since 1921 
and has been production foreman in the 
Mt. Posa—Kern Front—Round Moun 
tain area of the San Joaquin Valley since 


1944 





Vern L. Adams 


K. R. Tebbets, Tulsa, is now senior con 
tract representative for Warren Petro 
leum Corporation. He had been with Sin 
clair Oil & Gas Company in the Gas 
department for more than 20 years 


William E. Richardson, assistant geolo 
gist in the Wichita, Kansas, office: of 
Midstates Oil Corporation, has been ap- 
pointed district geologist for Kansas. He 
succeeds Stephen B. Powell, resigned 
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HOW TOTAL COSTS DROP 
WITH ELECTRIFIED 
PIPELINES 








With electrical equipment, capital charges, labor and main- 
tenance are low. Total operating costs with electrical equip- 
ment drop sharply as throughput goes down . . . and less 
power is used. This makes total operating costs correspond 
closely to throughput instead of being pegged at a high level. 
And here are other savings: 

Reduces initial investment cost Lowest-cost equipment for 
oil pipeline pumping is the electric-motor-driven centrifugal 


Power 


pump. 

Releases manpower for other duties Electric equipment 
needs little attention, lends itself readily to automatic con- 
trol that further saves manhours. 

Simplifies operation Automatic control minimizes the 
chances of human error, permits centralizing controls for 
greater efficiency. 

Lowers maintenance costs Electric motors cost less to 
maintain than any other type of drive. 





Labor and 
maintenance 














Capital 


YY 
charges Yj YY 


100 percent 80percent 60 percent 40 per cent 


Se 























WN 








capacity capacity capacity capacity 
WHEN YOU “GO ELECTRIC,’’ GO GENERAL ELECTRIC! 
With i ; ; ; 
wan sac power, mentvance andlor cont re low ond 141 Here's what you get: (I) Everything electric you need from 
shows. Actual capacity factor of the nation's pipelines has always an extensive range of quality products. 2) Helpful services 
=e less than 100 per cent annually, has even gone as low as of skilled application engincers familiar with pipeline in- 
ee ee Caee, dustry needs. (3) A complete, integrated electrical system 


; when G.E. co-ordinates the selection, manufacture and ship- 
MISS IT! Ask your G-E representative about ment of all the equipment required. (4) Quick servicing of 
a showing of “Lease on the Future,“ G-E’s More Power any G-E apparatus from the nearest of 30 service shops. 
To electrify efficiently, call your nearest G-E office first. 
Apparatus Dept., General Electric Co., Schenectady 5, N. Y. 


to America program on how the oil industry is apply- 
ing electric power with profit. 


verything you need 
ut oil pipeline costs 
ELECTRICALLY! 
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oMILLIUN 


FEET OF OILFIELD PIPE 
HAS BEEN ‘TUBE-KOTED’ 


for use in domestic and foreign fields! 


+ 


AUTOMATIC COATING 
FOR PERFECT 
UNIFORMITY 


CONTROLLED 
BAKING IN 
MANY LAYERS 


SANDBLASTING 
TO BASE METAL 


THOROUGH CLEANING 
IN SUCCESSIVE 
CHEMICAL TANKS 









All of these steps plus rigid 
inspection between each oper- 
ation assures highest quality 
workmanship. 





2520 HOLMES ROAD... P. O. BOX 8123, HOUSTON, TEXAS 
WIRE, PHONE OR WRITE FOR TUBE-KOTE TECHNICAL SERVICE BULLETIN 
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MEN IN THE INDUSTRY NEWS 





Ira H. Cram, Houston, has been ap- 
pointed to the new position of vice presi- 
dent in charge of Continental Oil Com- 
pany’s Production department. He will 
continue as vice president in charge of 
the company’s exploration. 

O. L. Fisher, assistant manager of the 
Production department, has been pro- 
moted to assistant 
regional general 
manager, Southern 
region, Houston, and 
will assist in the di- 
rection of all Conti- 
nental operations in 
Texas, Louisiana, 
New Mexico, Arkan- 
and Mississippi. 
Fisher is succeeded 
as assistant manager 
of the Production 
department by H. H. 
Hinson, chief pro- 
duction research en- 
gineer. 

Foster C. Whiteside, Tulsa, has been 
appointed chief engineer of Continental’s 
Pipe Line department. He resigned as 
assistant chief engineer of Interstate Oil 
Pipe Line Company to accept the new 
position, 


Sas 


Ira H. Cram 


Cram is a nationally-known geologist 
and has conducted exploration work 
throughout the U. S., Canada and Vene- 
zuela. He is a past president and past 
secretary-treasurer of the AAPG. 

Whiteside began his pipe line engi- 
neering career with Oklahoma Pipe Line 
Company, and in 1938 joined The Carter 
Oil Company. He went to Venezuela in 
1941 as safety engineer for Standard Oil 
Company of Venezuela, and in 1943 
worked in Georgia for Plantation Pipe 
Line Company. He joined Interstate in 
1945. 

@ 


Frank J. Whitley, former assistant to 
vice president and manager of operations 
for J. S. Abercrombie 
Company, Houston, 
has resigned and has 
become co-owner, vice 
president and general 
manager of B B M 
Drilling Company, 
Houston, a new con- 
cern. Whitley, a me- 
chanical engineering 
graduate of Georgia 
Tech, joined Aber- 
crombie in 1933. Dur- 
ing World War II 
he served as an offi- 
cer in the Navy, and 
upon his return in 
1945 rejoined Abercrombie as manager 
of the Drilling and Transportation de- 
partments. 





Frank J. Whitley 


Other officers of B B M Drilling Com- 
pany are Paul F. Barnhart, president, 
Houston; David G. Baird, vice president, 
New York; V. V. Thomasson, drilling 


superintendent, Snyder, Texas 
« 


William L. Nolan has been elected pres- 
ident of Seminole Oil & Gas Corpora- 
tion. An attorney and financial consult- 
ant of New York and Boston, Nolan has 
served on the board of directors during 
the past year. 
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THE ADVERTISING COUNCIL, INC. 


A non-profit organization representing all phases of adver- 
t:sing dedicated to the use of advertising in public service. 


25 West 45th St., New York 19, N. Y. 
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inute! That’s going a little too far. Maybe we 
istrial miracles in this America of ours, 

gotten around to putting up skyscrapers in 

ay —not yet anyhow. But we're doing things 
aculous as that. 





do perform 
but we hav 
one workin 
almost as 













, radios, television sets, washing machines and so 
wonderful things are pouring off our production 
thousands — daily. 






lines by 





























ore in the history of the world have so many 
ing, time-saving, miracle-working devices been 
the comfort and convenience of any people. 


we do it? Easy! 


it simply by a unique combination of qualities that make 
ation the most productive of any country 

rth. We do it with a system built on our solid faith 

belief in the dignity of the individual. 


haven’t reached a state of perfection yet. We probably 
ver shall. But we've been getting better and better and 
tter all the time. While we’ve been making all of these 
yonderful things, we’ve been working progressively shorter 
ours, earning more money, living better and decreasing the 
cost of production so that prices can go down. 


Our American system is the best, the most thrilling, ever devised. 
With even better teamwork, the future is unlimited. If you want 
to help make that future, join with The Advertising Council 

in explaining the American economic system to your employees. 


Order copies of the booklet ‘“The Miracle of America” which 
explains clearly and simply how a still better living can be had 
for all if we all work together. See that each of your 
employees receives one of these copies. 


Let’s show the world what Americans 
can do when they really ¢ry. 








WANT TO HELP? 
MAIL THIS 


The Advertising Council, Inc. Dept. B : oil 
25 West 45th St., New York 19, N. Y. =) 
Please send me prices on copies of “The Miracle “of 
America’, so that each of my employees may receive one. 
























Name 









Company 





Address 
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FIELD TESTS 
TELL THE 
STORY! 


There’s only one way to prove the life of a Slush Pump 
Liner or Rod and that is to test it out. We have always 
invited side by side field tests of Falcon Products. On the 
outcome of such comparisons operators everywhere are 
learning that FALCON PRODUCTS LAST LONGER. 

You'll reduce down time and drilling costs when you 
specify FALCON Slush Pump Liners and Rods. 


ALCON PRODUCTS LAST LONGER! 
Sold only through leading supply houses 


POMONA, CALIFORNIA 


BRANCH WAREHOUSES: HOUSTON, ODESSA, WICHITA FALLS, TEXAS © CASPER, WYO 
OKLAHOMA CITY, OKLA. © SHREVEPORT, LA. © BAKERSFIELD, LONG BEACH, CALIF 


Export Representative: Guy E. Daniels, 30 Rockefeller Plaza, New York 20, N. Y 








MEN IN THE INDUSTRY NEWS 








J. B. Nolan, who until recently was area 
advisor at New York to Standard 
Vacuum QOil Company for the Sout] 
and East Africa areas, has been ap 
pointed chairman of the board and man 
aging director of Vacuum Oil Company 
of South Africa, Ltd., with headquarters 
in Capetown. 

Nolan succeeds W. G. Allin, who has 


retired after 4& vears with the company 


P. Superty, Jr., has been appointed gen 
eral auditor of the Gulf companies and 
will have headquar- 
ters in Pittsburgh. 
Superty joined Gulf 
in 1923 and at the 
time of his appoint- 
ment was ‘manager, 
accounting and office, 
for the New York 
Sales division. He is 
succeeded in New 
York by 0 T. Mc- 
Mahon, who is _ re- 
placed as assistant 
manager, accounting 
and office, by W. S. 
Hennessey. 

John F. Walton, P. Superty, Jr. 
Jr., has been elected a member of the 
board of directors of Gulf Oil Corpora 
tion. He joined the company in 1940 as 
a member of its Sales department and 
later became manager of that department 





S. W. Todd, superintendent of opera 
tions, Pacific Lighting Corporation, Los 
Angeles, has retired after 40 years wit! 
the company 


Dr. Byron B. Boatright, formerly vic« 
president and general superintendent « 
Conroe Drilling Company, has resigned 
to open offices in Austin as consulting 
petroleum and natural gas engineet 


V. J. Mario has been appointed vic 
president and treasurer of Seminole Oil 
& Gas Corporation. He has been wit! 
the firm since 1946, and prior to that was 
a captain, U. S. Army Finance-Reserve 

R. J. Braden, Marietta, Ohio, has bee: 
elected to the Seminole board of direc- 
tors. Braden is president of R. J. Brader 
Company, Braden Oil Company, Weva 
Oil Company, Falling Rock Producing 
Company, Dawson Oil Company, Brade1 
Drilling Company and Braden Develo} 
ment Company 


C. H. Wright, president of Sunray Oil 
Corporation, and Floyd B. Odlum, presi 
dent of Atlas Corporation, announced 
the purchase by Sunray of 800,000 shares 
of the common stock of Barnsdall Oi! 
Company. Wright, Glenn J. Smith, L. W. 
Bennett and Edward Howell succeeded 
Odlum, George H. Howard, L. Boyd 
Hatch and Oswald L. Johnston as direc- 
tors of Barnsdall. Wright was elected 
chairman of the board of directors to 
succeed Odlum. 
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How America’s first service station was born 


One day back in 1907, a Standard of Cali- 
fornia man stood watching a line of impa- 
tient motorists in goggles and linen dusters 
waiting to buy five-gallon cans of gasoline 
at Standard’s Seattle plant. He had an idea 
for serving customers more efficiently, more 
conveniently. 

The next day a thirty-gallon tank which 
had been a kitchen water heater was in- 
stalled opposite the main gate at the plant. 
To it were attached a valve-controlled hose 
and a glass gauge ...so gas could be poured 
directly into the customers’ cars. 

That makeshift arrangement was the first 
service station in America. 

Today there are more than 10,000 Com- 
pany and Independent Dealer stations sell- 
ing Standard of California products, The 
services and conveniences they offer... the 


» WORLD OIL 


improved products they sell... would 
probably make them hard to recognize by 
the men who developed the first station. 
For the people of Standard today, as then, 
continue to seek ways to make better prod- 
ucts—and to serve better the people who 
use them, 
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MEN 


IN 


THE INDUSTRY NEWS 





Transfers and Promotions 


J. L. White, Jr., formerly petroleum 
engineer for Magnolia Petroleum Com- 
pany at Falfurrias, Texas, was promoted 
to district petroleum engineer at Shreve- 
port. Joseph M. McLaughlin was pro- 
moted from assistant foreman to fore- 
man in the Kermit Producing district. 
In Magnolia’s Exploration department, 
Stuart Mossom was named coordinator 
of offshore operations in the Gulf of 
Mexico, and will represent the company 
in its relationship with Continental Oil 
Company and Newmont Oil Company. 


Gerald L. Smith was transferred to the 
Dallas office as petroleum engineer from 
the Falfurrias Producing district 

A. W. Butler has been promoted to as- 
sistant district superintendent for Mag- 
nolia Pipe Line Company’s North Basin 
district with headquarters at Brown- 
field, Texas. He “was formerly chief 
gauger of the Western Pipe Line divi- 


B. B. Balke, transferred to Mid- 


sion. 
land, Texas, as chief gauger of the 
Western division, was formerly chief 


gauger of the Southern division at Alice, 
Texas. Homer Cranfill has been pro- 
moted to chief gauger at Alice. M. E. 


SS 
PRESERVE YOUR FREEDOM! 





Because no foreign 
enjoys... 


tomers . . 
business and industry . . 


his labors and risks. 


Let’s keep it that way! 





No foreign ideology has ever provided its 
people with half as much as free Amer- 
icans have produced for themselves. Why? 
“ism” dares allow the 
individual freedom that every American 
. freedom to choose his work . . . 
freedom to compete for jobs and cus- 
. freedom to save and invest in 
. freedom to in- 
vent and improve and receive the fruits of 


The American System of free, competitive 
enterprise within a political democracy has 
produced the world’s “Highest Standard.” 








Use SPANG 
Weldless JARS 


for 
* Minimum 
footage costs 
‘Minimum 
fishing time loss 
*Maximum 
strength, safety, 
durability, 
economy. 














OIL WELLS - 
SHOT BLAST HOLES 








GAS WELLS - 
PROSPECT DRILLING 





SPANG & CO. 
BUTLER, PA. 


ARTESIAN WELLS 











SPECIFY SPANG—FOR SALE BY DEALERS EVERYWHERE 
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Bay transferred to Wichita Falls, Texas, 
as assistant district superintendent of 
the North Texas district, from Brown- 
field, Texas, where he was assistant dis- 
trict superintendent. J. S. Black has been 
promoted to district foreman of the 
West Texas district, at Snyder, Texas. 

Jj. T. Lee, district civil engineer, Kel- 
sey district, Southwest Texas division, 
Humble Oil & Refining Company, was 
transferred to the Tyler division office 
as senior civil engineer. W. A. Schaefer, 
formerly district civil engineer at Lon- 
don, Texas, was transferred to Hawkins, 
Texas, as district civil engineer. He is 
replaced by Fred S. Godbold, formerly 
district civil engineer at the Opelousas 
Gas Plant construction district. D. W. 
Marston, formerly district civil enginee1 
at Hawkins, was transferred to Tyler as 
senior civil engineer. Jim H. Kinsey, 
compressor plant foreman, Lovell Lake, 
transferred to Clear Lake, Texas. In 
Louisiana, Homer Harris, district super- 
intendent, Darrow district, transferred to 
the Sunniland district, replacing S. E. 
Wallette, transferred to the Mallalieu 
district in Mississippi. L. H. Riley, for- 
merly district superintendent at Malla- 
lieu, transferred to the Avery Island dis- 
trict, replacing John B. Payne, who was 
transferred to the Lovell Lake district 
Shiles D. McCarty and W. D. Clift, dis- 
trict petroleum engineers, Eucutta dis- 
trict, Mississippi, were transferred to 
the New Orleans division office as senior 
petroleum engineers. J. E. Graham, dis- 
trict petroleum engineer, Grand Isle dis- 
trict, also transferred to New Orleans 
as senior petroleum engineer. 


Benjamin T. Willey, former assistant 

manager at Richmond, Va., for Conti- 
nental Oil Company, has been trans- 
ferred to Oklahoma City . Robert S. 
Cooke, senior petroleum engineer, The 
Carter Oil Company, Tulsa, has been 
promoted to assistant division engineer, 
Eastern division, Mattoon, Ill....H.S. 
Thompson, J. E. McCall and Jim Wil- 
liams have been named manager, district 
geologist and scout of The California 
Company’s new office at Shreveport . 
J. E. Matter, geologist, British-American 
Oil Producing Company, transferred to 
the Mid-Continent division as area ex- 
ploration manager for all of North and 
West Texas and Southeastern New 
Mexico; C. Harrison Cooper, district 
geologist for the Kansas-Oklahoma dis- 
trict, assigned to West and North Texas 
and Southeastern New Mexico areas 
with offices at Abilene, Texas; William 
N. Fleetwood has joined the Explora- 
tion department at Tulsa Frank 
Newkumet, geologist at Oklahoma City 
for Cities Service Oil Company, has 
been transferred to Olney, Ill... .F. C. 
(Slim) Norris, drilling superintendent 
for O’Rourke-Baker Drilling Company, 
has been transferred from Perry, Okla., 
to Oklahoma City. 


. 
H. W. Haight has been elected execu- 


tive vice president of Creole Petroleum 
Corporation. He has been active in the 
oil industry since 1927, when he joined 
the Cia. Transcontinental de Petroleo, 
S.A., an affiliate of Standard Oil Com- 
pany (N.J.). Haight joined Creole in 
1945, and was elected vice president 
and director of the company in charge 
of the company’s operations in Vene- 
zuela in June of the following year. 
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Petroleum Progress Serves 
the Mining Industry 


Tons and tons of coal are snaked out from under- 
ground by the flick of a switch. Super-powered = 
locomotives like this bring the energy-laden fuel Peas: © 
to the surface, effortlessly. In hundreds of U.S. 
coal mines Texaco Lubricants are relied upon to 
maintain efficient on-schedule production and re- 
duce operating costs. 









Rugged underground locomotives, loaders, shakers, cutters and 
other vital equipment speed the mining of coal, ease the load of 
the miner. Operations beneath the earth’s surface are rigorous, 
call for heavy-duty performance. Petroleum research helped im- 
measurably in perfecting these machines by providing efficient 
lubricants. Thus petroleum lends an invaluable helping hand 
not only to a great industry but to the one other highly devel- 
oped source of world energy. 


THE TEXAS COMPANY 4 


ern mine machinery stands up against abra- Petroleum Promotes Progress 


sive dusts, dirt, heavy loads and harsh con- 
ditions — with the aid of good lubrication. 









Digging, drilling, loading, hauling — mod- 
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MEN IN THE INDUSTRY NEWS 








Burton E. Hull, president of the ‘Trans 
Arabian Pipeline Company, was _ pri 
sented with an honot 
award tor notable 
achievement in pipe 
line construction by 
the Alumni Associa 
tion of Stevens In 
stitute of ‘Vechnology. 
Hull, also vice presi 
dent ot The texas 
Company and tor- 
merly president of 
The Texas Pipeline 
Company, directed 
construction of the 
“Bie Inch” during 
World War II, and 
is now building the Burton E. Hull 
30-31-inch TAPline which will carry o1 
trom Saudi Arabia to the Eastern Med 
terranean 


















i” r 
LESS COST PER FOOT 


Faster Penetration 
Greater Footage Per Bit 
Less Round-Trips 


James E. Allison has been promoted t on 
assistant superintendent of pipe lines for 
Divisions 1 and 2 for Texas Gas Trans 
mission Corporation. Frank R. Baker has 
been named supervisor of ad valoren 
taxes. Both will headquarter in Owens 


boro, K\ 


nef, 





R. J. Lindquist, tinancial vice president 
and director of Standard Oil Company 
of Indiana, has been named to the direc 
torate of American Security & Trust 
Company, Washington, D. C 


OUTSTANDING 
ENGINEERING RESEARCH 


Diamond Bits, Washover 
Shoes, Reamers. Core 
Barrels, Handling Equip- 
ment. Drilling Technique 
—Field Service. 


P | 


| 
a | 


E. E. Van Laningham has retired as 
superintendent of the Matheld Gree 
compressor station of Cities Service Oj 
Company, after 45 years service with the 
company. He is succeeded by George 
Arterburn 






































Clinton Engstrand, Wichita, and W. B. 
Kimbrell, Tulsa, have formed a_ne\ 
Kansas drillmg company, K & E Drill 
ing, Inc., with headquarters in Wichita 

Engstrand, president of the new com f 
pany, is a graduate of the University 
Minnesota School of Geology. With Le D. 
Davis he organized the Kansas Samp 
Log Service in 1946, and has spent 1s 
years in yveological work in_ Kansas, 
Oklahoma and Texas. 

Kimbrell, head of field operations fo 
the company, has been an engineer wit! 
the Baroid Sales division of the National 
Lead Company tor several years. He is 
a petroleum engineering graduate of the 
University of Oklahoma 


PROVED PERFORMANCE 


Production Drilling 
Exploratory Drilling 
Wild Cat Drilling 

Base Points: 

Salt Lake City, Utah 
Casper, Wyo., Worland, Wyo 
Hobbs, N. M., Shreveport, La 
Purcell, Oklahoma 
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CHRISTENSEN 


1975 SOUTH SECOND WEST + SALT LAKE CITY, UTAH + TELEPHONE 6-8738 


Dr. O. E. Bransky, recently retired tron 
Standard Oil Company of Indiana, has 
been named chief of the petroleum branc! 


nt BOA 





C. B. Schwartz has resigned as vice 
president and chief geologist for Cook 
Drilling Company to become a consultant 


at Fort Worth 


California Representative: Export Representative: Canadian Representative: 


Mercury Oil Tool Co. R. J. Eiche & Associates, Inc. James Emrick Company, Ltd. 
Los Angeles - Bakersfield Los Angeles - New York City Edmonton, Alberta 
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is the tool that is revolutioni 
drill string protection on today’s 


The SHAFFER-WAGGENER 
BUMPER SAFETY JOINT 





This is the only tool of its kind—the ONE tool that combines BOTH Jarring and 
Releasing action—each under the full control of the operator—for protecting modern 
drill strings, whether deep or shallow. And not only does it combine in one tool the 
protection usually requiring several tools, but it also provides unique operating ad- 


vantages found in no other single tool or combination of tools! 
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TYPICAL 
SERVICE RECORDS 


On job after job—from the shallowest wells right down to world’s 
record depth—the Shaffer-Waggener Bumper Safety Joint is bringing 
new safety, new efficiency to modern drilling operations. Here are a few 


typical accomplishments . . . 


® The Shaffer-Waggener Bumper 
Safety Joint has been used suc- 
cessfully in extreme directionally- 
drilled wells where a slant of 60° 
was maintained. 


® The Shaffer-Waggener Bumper 
Safety Joint has been released 
and reconnected from a 30° 
angle at a depth of 8,500 ft. 


® At 16,883 feet in the world’s 
deepest well the Shaffer-Wag- 
gener Bumper Safety Joint 
proved invaluable in simplifying 
a recovery operation. A Bumper 
Safety Joint was being used be- 
tween the drill collars and drill 
pipe when the string parted 


Note: For maximum protection many operators are using the Bumper 
Safety Joint above wash-over strings to facilitate recovery should the 


string become stuck. 


going into the hole, dropping 
over 2,400 feet of pipe and drill 
collars 5,000 feet to the bottom 
of the well at 16,883 feet. The 
top of the fish was gripped with 
a socket and the Bumper Safety 
Joint released, immediately recov- 
ering 2,100 feet of drill pipe. The 
upper part of the Bumper Safety 
Joint was then run back into the 
hole below a set of jars, recon- 
nected to the lower half of the 
Bumper Safety Joint and—ofter 
jarring—the drill collars were 
completely recovered, leaving the 
hole clean. 








Whether used as a Bumper Sub or as a 
Satety Joint, the Shaffer-Waggener 
Bumper Safety Joint provides unique 
advantages found in no other tool—ad- 
vantages too numerous to outline here 
but which are described in detail in o 
descriptive bulletin 
which will glodly be 
sent you on request. 
Send today for your 
free copy of this in- 
formative eight page 
bulletin! 
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BRYAN Flow Valves 








For years BRYAN has PIONEERED the development of REMOVABLE 
gas lift valves; exploring an unknown field to bring to you the 
finest system in gas lift today; the FIRST in the field; the FIRST 


OF ITS KIND. 
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The performance records established and being estab- 
lished by this MODERN system have never been equalled. 
It has set a pattern for EFFICIENT and ECONOMICAL 
operation NOT obtainable in any FIXED system requir- 
ing a tubing job to make repairs or adjustments to meet 
changing well conditions. REMOVABLE gas Lift offers 
YOU, LOWER G/O RATIOS, LOWER MAINTENANCE, 
REDUCED ‘LIFTING COSTS and fewer tubing jobs. 


The BY PASS FLUID UNLOADING CHAMBER on 
the bottom of the tubing is NOW recognized as the 
ONLY positive means of preventing CUT out or Stopped 
up Flow valves while unloading the casing. Fluid is 
transferred into the tubing THROUGH the CHAMBER, 
NOT through the flow valves. 


With the NEW series BPV-2 Pressure Valves installed 
above the REMOVABLE (DROP) Valve you are doubly 
protected against CUT OUT valves; the BPV-2 is the 
ONLY Pressure valve operating on the Basic Science 
Principle of Increased Loaded pressure as greater depths 
are reached, wherein all valves are CLOSED (NOT 
OPEN), until the fluid level in the casing falls below 
the level of each valve; (DIRECT PRESSURE OPERA- 
TION) where pressure conforms to LIFT ........ 
Compare This Valve with All Others, Then Decide. 


You Will Find it Superior in Every Way. 
MODERNIZE YOUR GAS LIFT WITH THIS SYSTEM 





For your protection the REMOVABLE VALVE 
and chamber combination are covered by 
the following United States Letters patent; 
2275345; 2275346; 2145918. 











Send for New Catalog; Call our nearest 
representative 


Get the Facts from 


BRYAN GAS LIFT 
EQUIPMENT CO. 


Ft. Worth, Texas, P. O. Box 3233; 
Victoria, Texas, Ph, 3174; De Ridder, 
La., Ph. 7410; Midland, Texas; Bakers- 
field, California, 804 El Rancho Street. 











MEN IN THE INDUSTRY NEWS 





John R. Harrison has been promoted to 
district manager in charge of mainte- 
nance and construc- 
tion in the Owensboro, 


< ' Ky., subdistrict, for 
‘ Texas Gas Transmis- 
~ sion Corporation. He 


has been with Texas 
Gas since July, 1936, 
and has worked in 
the Compressor Sta- 
tion, Pipe Line and 
Dispatching depart- 
ments. 

Ralph W. Thacker 
has been made super- 
visor of payroll and 
office service man- 
ager. He has been 





John R. Harrison 
with the company since May, 1949, and 
prior to that time was secretary and 
treasurer of the Owensboro Planing Mill 
Company. 


Walter L. Perryman, chief draftsman, 
Production department, Gulf Oil Cor- 
poration, Tulsa, has retired after more 
than 40 years with the company. 

* 


W. H. Smiley, Edward T. Little and 
M. T. Myers have organized the Smiley- 
Little-Myers Drilling Company in Okla- 
homa City. 

* 


Harry A. Jarvis, who has spent nearly 
20 years in the oil industry of South 
America, has been appointed member of 
the Management Committee of Creole 
Petroleum Corporation in Venezuela. 

e 


R. F. Baker, vice president in charge of 
the Producing department for The Texas 
Company, accepted the president’s award 
for the department for having led all 
others in safety record improvement in 
1949, 

South Texas division, with headquar- 
ters in Houston, contributed toward 
winning the trophy by capturing the 
Texaco Safety Award with the lowest 
injury frequency rate among the six 
divisions in 1949—1.44 disabling injuries 
per million man hours worked. 

Last year the injury frequency rate of 
the Producing department personnel was 
34.49 percent better than it was for the 
1947-48 period. 

ae 


Graydon A. Scrafford has been appointed 
general manager of The Buckeye Pipe 
Line Company with offices at Lima, 
Ohio. 

e 


James D. Wells has been appointed ma- 
rine Operating superintendent for Stano- 
lind Oil and Gas Company in the Gulf 
Coast division. He will have headquar- 
ters in Houston. Wells was formerly 
chief mechanical engineer in Stanolind’s 
Manufacturing department, and before 
joining the company was chief engineer 
for the Valley Iron Works in Apple- 
ton, Wis. 
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The Deeper The Hole- 
The More Important 8 Uc 





















































Roller 





@ The extra reserve strength, the uniform quality, 
and the proven long-life dependability of Diamond 
Roller Chain Drives . . . are reasons for their wide 
use by leading rig builders and experienced drilling 
contractors during the past 30 years. 


The deeper the hole, the more important are 
the drives. DIAMOND CHAIN COMPANY, Inc., 
Dept. 485, 402 Kentucky Avenue, Indianapolis 7, 
Indiana. Tulsa Office: 2238 Terwilleger Blvd. 

Offices and Distributors in all principal cities. 
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Clarence M. Wanbaugh, 8!, veteran Oli 
and Michigan oil man, died March 6 at 
Gladwin, Mich. He was Sun Oil Com 
pany’s drilling tool foreman in the Glad 
win district, and had received a diamond 
studded emblem early this year in recog 
nition of his 55 vears with Sun 


J. H. Bingman, 73, retired district supe: 
intendent for The Pure Oil Pipe Line 
Company at Mexia, Texas, died Febru 
Bingman started 


ary 21 at Selma, Calif 
in the oil business as a driller in Ohio, 
and was later an independent 
in Oklahoma before joining 

O41 Pipe 


operato! 
TI S ae ine 
Line Company 





| DEATHS 





Max P. Stumpff, 70, formerly president 
of The Imperial Oil and Development 
Company, an Oklahoma corporation 
and later president of the 
Corporation, died March 
apolis 


Savage Ol 


1 in Indian 


Karl Ola Lellky, 45, assistant director o 
public relations of Baroid Sales division, 
National Lead Company, died in Hous 
ton March 6. He had been with Baroid 


since 1948. 








MARTIN-DECKER 


Production Model 


Clipper ‘Sealtite”’ 
Weight Indicators 


A Martin-Decker Production Model Weight 
Indicator Gauge can be placed anywhere you want it—at the brake, 
in front of the driller, over next to the line permanently attached to 


= - paste 
feruoot AN pEAD LINE 
“. KEEPS a STALLATION 
rip visibluag une wel 
1 


( 
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LLEN 
OR: REED ROLLER BIT )M 


ROLLER BIT COMPANY OF CANADA, LTI 


the mast where it can be seen 
by the driller—without danger 
or damage from dead line vi- 
bration or whip, and with it you 
can read your loads with pre- 
cision in pounds. Equipped with 
supersensitive Vernier for 
maximum sensitivity and read- 
ability. Vacuum loaded at the 
factory and permanently 
sealed. Easy to installand move. 
No adjusting, no pumping. 


Install your Clipper Produc- 
tion Model permanently on 
your mast and forget it. It’s 
there when you set up, when 
you tear down, and when you 
move. 


ORNIA 
TEXAS 
ALBERTA 


BAKERSFI 


CALGARY & EDMON 





Charles W. Hadley, chairman of the 


Producing and Manufacturing commit- 
tee, Socony-Vacuum Oil Company, Ine., 
retired in 1935 after 45 years 
company, was killed March 2 
acetdent near 


when he 
with the 
in an automobile 
Canyon, Texas. 


Pecos 


Lawson Bales, 66, retired torme produc- 
tion superintendent tor The Vexas Com- 


pany, died March & at Humble, Vexas, 


Dr. Eduardo Lopez, who had been iden 
tified with the Colombian oil industry 
for many years, died in Colombia. He 
was the former head of the now inactive 
Cia. Unidas de Petroleo. 


Thomas B. Wright, president of Seminole 
Oil & Gas Corporation, Dallas, died 
February 25 in New York 


Paul Doran, Mid-Continent drilling con 
tractor, Vandalha, Ill., died March 2 in 
St. Louis, Mo. 


Benjamin Mossman, 70), ‘Tulsa, one-time 
assistant to the vice president of Gypsy 
Oil Company and president of Investors 
Royalty Company, died March 3 in Tulsa 


Charles J. Giezendanner, Sr., 7%, retired 
executive of The Texas Company, died 
March 13 in Houston. He moved to 
Houston from New Orleans after join 
ing the company in 1910. He retired as a 
personnel department executive in 1937 
and becaine an active member of the 
Old Timers, the company’s club for re 
tired emploves 


Marion Emmons, 62, tormer operator o! 
the Mid-Land Vorpedo Company, died 
in Lubbock, Texas, March 8. At one 
time Emmons lived in Liverpool, Eng 
land, where he supervised oil well drill 
ing in England for the British govern 
ment. He had also worked in_ India, 
Burma, China and Canada 


Carl G. Naylor, 70, founder and president 
of Naylor Pipe Company, Chicago, died 
February 15. He was instrumental in de- 
veloping the first spiral-welded pipe and 
the equipment required in its production 


e 
George Milton Canterbury, &2, retired 
Tulsa oil man, died March 13 in Tulsa 
He had been with McMann Qi] Com- 
pany and the Gypsy Oil Company 


e 
Fred A. Watkins, 57, who had been with 
Cities Service Oil Company for 32 vears, 
died March 4 in Lake Charles, la 

cs 
E. O. Allen, 80, former oil field execu- 


tive for J. S. Abercrombie Company, 
died February 25 in Houston. 
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rh see N 
From every heat of steel, Tesco 
chemists take GJadle sample for 


oe and chemical 











offer . . . specifications are 
maintained through strict lab- 
oratory control. 
















Radiographic examination 
is another important méans of 
quality control used by Tesco. 








By destructive 
laboratory exami- 
nation, Tesco metal- 
lurgists keep a close 
check on the internal 
structure of the steel. 





Tensile tests are made to de- 
termine strength and ductility 
of the steel in every heat. 





Grain structure of Tesco 
‘ig: steel is microscopically exam- 
ined and photographed, to 
prove thoroughness of heat 
treatment. 






Samples also undergo the 
impact test to determine 
strength, ductility and _resist- 
ance to shock or impact. 


Before you design a new product or redesign 
an old one, let the Tesco equipment engineer 
help you reduce costs and get into production 
sooner. 


\ 


7 
)T ae 


~~ 


EEN. 


SCHCAS Alacer ie yer2e CAs rola Co 





TESCO IS THE MOST EXPERIENCED FOUNDRY 
ON THE GULF COAST. 
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SLUSH 
PUMP 
LINERS 


- 





TO ANY STANDARD SIZE 


NEW LINER 
GUARANTEE 





Ye 


OF NEW LINER COST 





Specially Built 
Liner Boring Lathes 
Special Carburizing Furnace 


Write to 


WICHITA TOOL 
REPAIR CO. 


104 Oak, Wichita Falls, Texas 
















GUICK ACURA] 


CENTRIFUGES 


No. 3420 
15 ¢.c. machine. . 
Cranks and heads 


interchangeable with 
100 c.c. machines. 





Simple in design ...Ruggedly built 
... Requires no special core... Great 

Ratio and throw of crank produce required 
speed with no strain. Curtin Centrifuges meet 
all A.S.T.M. Standard Method D-96 and A.P.I. 
Code No. 25 requirements. Fully descriptive 
literature upon request. 


W-H:C 









N«CO. 


W OR NS. 


HOUSTON .... 
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TIPRO Elects Foree President 


R. L. (Bob) Foree, Dallas independent oil opera- 
tor since 1921, was elected president of the Texas 
Independent Producers and Royalty Owners Associa- 
tion to succeed Guy I. Warren of Corpus Christi. 

Re-elected executive vice president to manage the 
association from its Austin headquarters was E. I. 
(Tommy) Thompson, Houston independent. Suc- 
ceeding A. R. McElreath of Fort Worth as secretary 
was Vernon W. Frost of Houston. William T. 
Beard, Jr., San Antonio, was re-elected treasurer. 

The new executive committee includes Paul Hen- 
shaw and John Newman, San Antonio; J. P. Pool, 
Jr., Victoria; Wilson Heard, Jr., Refugio; W. J. 
Goldston and Floyd Karsten, Houston; Randolph 
Reed and J. J. Spencer, Beaumont; Guy I. Warren, 
John W. Lynch and H. K. Greenleaf, Corpus 
Christi; V. F. Neuhaus, Mission; T. B. Hoffer, Mc- 
Allen; Ray E. Hubbard and Jack Woodward, Dal- 
las; Gaylor H. Chizum and A. H. Rowan, Fort 
Worth; E. A. Ellison and George Pirtle, Tyler; 
B. B. Orr and Tom Cook, Longview; Edgar Davis, 
Abilene; W. J. Rhodes, Breckenridge; R. G. Carr 
and Eddie Griswald, San Angelo; Ralph U. Fitting 
and W. P. Z. German, Midland; Joe H. Staley and 
Ed W. Kadane, Wichita Falls; A. D. Weatherly and 
4. E. Herrmann, Amarillo. 


Fire Safety Will Be Discussed 


Safe practices in cleaning and ventilating tanks 
fire protection regulations and visual aids in the 
petroleum industry will be discussed by the API’s 
Central Committees on Accident Prevention and 
Fire Protection at their mid-year meeting May 
15-18 in Atlantic City. 

The sessions will be held concurrently with the 
annual meeting of the National Fire Protection 
Association. The Central Committee on Accident 
Prevention and the Central Committee on Fire 
Protection will hold separate sessions, then a joint 


meeting 


Chapman Comends Survey Veterans 


Congratulations were offered by Secretary of 
Interior Oscar L. Chapman to seven retired or 
ready to be retired members of the U. S. Geolog- 
ical Survey’s Map Reproduction Branch whose 
combined ages total 603 years. R. Ernest Hess, 70, 
is the youngest and the one member of the group 
who has not yet retired despite the fact that he 
is now in his 57th year of service. The others are 
Adolph Kress, 84; Harry R. McCabe, 78; Paul 
Swope, 75; Paul E. Plant, 75; William E. Rabb, 
75; Maurice Faunce, 73; and Edward Court, 73. 


Eastern API to Meet in Cleveland 


The spring meeting of the Eastern district, API 
Division of Production members and functional and 


advisory committees will be held in Cleveland, April 
26-28. 

R. W. French, vice president, Sohio Petroleum 
Company, Cleveland, is chairman of the General 
Arrangements Committee. Jack Cashell, Preston 
Oil Company, Columbus, Ohio, is in charge of the 
program. 

Other committee chairmen are John T. Galey, 
Pittsburgh, Registration; Henry S. Belden, Canton, 
Ohio, Entertainment; Thomas E. Morton, Standard 
Oil Company (Ohio), Meeting Room Arrangements; 
Upshur Evans, Standard of Ohio, Publicity; and 
J. E. Schaefer, The East Ohio Gas Company, 
Cleveland, District Officers. 


Kansas OIIC Chooses Pittenger 


Dean E. Pittenger, president, Dow Dewey Oil 
Company, Wichita, was elected 1950 chairman of 
the Kansas Oil Industry Information Committee, 
succeeding Julius T. Groene, resigned 


Oil Fellowships Are Announced 


The University of Oklahoma School of Petro- 
leum Engineering has announced two fellowships 
established by Shell Oil Company and Humble Oil & 
Refining Company. Holders of the appointments 
will be candidates for the master’s degree in petro- 
leum engineering. Stipend of the Shell fellowship 
is $1200, with an additional $300 for research equip- 
ment. The Humble award is for $1250 


API Southwest District Elects 


Harold Denton, Sun Oil Company 
is the newly-elected chairman of the Southwest 
District, Division of Production of the API suc- 
ceeding E. B. Miller, Tide Water Associated Oil 
Company, Houston. E. C. Patton, Jr., Magnolia 
Petroleum Company, Dallas, is the 1950 secretary- 
treasurer, and Olin G. Bell, Humble Oil & Re- 
fining Company, Houston, vice chairman for the 
Gulf Coast. Other area vice chairmen are Frank 
Wood, Frank Wood Associates, Inc., Wichita 
Falls; Phil Lehnhard, East Texas Engineering 
Association, Kilgore; J. H. Rambin, The Texas 
Compan¥, New Orleans; J. D. Davis, Union 
Producing Company, Shreveport; Hardy Moore, 
Gulf Refining Company, Shreveport; William D. 
Lane, Plymouth Oil Company, Midland; and T. J. 
Lefevere, independent operator, San Antonio. 

Past Chairman Miller becomes chairman of the 
which the following 


Beaumont, 


Advisory Committee, to 
members were elected: C. W Alcorn, Falcon 
Seaboard Drilling Company, Houston; W. A. 
Moncreif, Ft. Worth; Joe Bridwell, Bridwell Oil 
Company, Wichita Falls; Dudley Tower, Union 
Oil Company of California, Houston; Jack Massler, 
Continentai Supply Company, Dallas; Leon Huebel, 
Baroid Sales Division, Houston; and D. D. 


Braugh, Sun Oil Company, Beaumont. 





1950 Officers of the Southwest District, API Division of Production, are Harold Denton, center, 
chairman; E. C. Patton, Jr., left, secretary-treasurer; and Olin G. Bell, right, vice chairman for 
the Gulf Coast. 
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drilling - full gage holes 


® type B Reamers 


¢ One-piece streamlined body design... 
ample room for return of cuitings. 


Cutter pockets provide exceptional 
strength. 


Cutters assembled on hardened and 


ground pins ... held safely in body. 


On-the-rig replacements of cutters is 
quick and easy, thanks to patented 
locking device. 

e Type B Reamers are available in all 
popular sizes . . . in either double or 
single stage reamers . . . with connec- 
tions as desired. 


Wide range of cutter sizes can be fur- 


nished for each body size. 


Prompt service assured in Mid-Conti- 


nent and Rocky Mountain fields. 


Cuicaco Pneumatic 
TA6L COMPANY 


MANUFACTURED AT FRANKLIN, PA. 


GENERAL & EXPORT OFFICES: 6 EAST 44th STREET, NEW YORK 17, N. Y. 


WORLD OIL 


Sales Office: One N. W. 16th Street, Oklahoma City, Oklahoma 
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Boiler Equip 


ANCHOR LOW PRESSURE 
GAS BURNERS 


More heat from less gas through ad- 
vanced design . . . Air-Cooled heads 
... Longer life . . . Lower maintenance. 


WECO 
STEAM GAUGE 
PROTECTORS 


Built to comply with 
A.S.M.E. code 

Prevent live steam 
from reaching gauge 
mechanism. Mini- 
mizes pulsation. Op- 
ening for Inspector's 
master gauge. 










WECO FUSIBLE PLUGS 

9 97/100 percent pure certi- 
fied tin. Meets A.S.M.E. require- 
ments. Give Maximum Effi- 
ciency. 


OKADEE BLOW-OFF VALVE 


Quick opening . . . self-closing 
for 450 Ibs. SWP. Can be oper- 
ated by remote control. 





WELL EQUIPMENT MFG. CORP. 


Subsidiary of Chiksan Company 
HOUSTON 1, TEXAS 


Exclusive Sales Representative Outside Mid-Continent Area 
CHIKSAN COMPANY 
Brea Calif New York 7 


Export Sales: CHIKSAN EXPORT COMPANY, Brea Calif. New York 7 
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WECO 


Manufacturers and Distributors 
of Oilfield, Refining, Marine 
and Industrial Equipment 
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Alberta Board Engineer Retires 


Floyd K. Beach. engineer on the stafl of the 
Petroleum and Natural Gas Conservation Board of 
Alberta, Canada, has re- 
tired. He had_ previously 
been with the Department 
of Lands and Mines, enter- 
ing Alberta government 
service in 1931 from. the 
Dominion government. 

Beach has written nu- 
merous technical articles, 
and since 1938 has directed 
the publication of Schedule ‘ 
of Wells Drilled in’ Al- 
berta. He plans to open an 
office as oil and gas con- 
sultant. He is a member 
of the Engineering Insti- 
tate of Canada, Alberta 
Society of Petroleum Ge- 
ologists, and Oilfield Tech- 
nical Society. 


Floyd K, Beach 


Wyoming Geologists Plan Meeting 


The Fifth Annual Field Conference of the 
Wyoming Geological Association will be held in 
southwest Wyoming August 9-11, it was announced 
by John F. Partridge, district geologist for The 
California Company and general chairman of 
the Field Trip Committee. 

The conference will be headquartered in Kem- 
merer, Wyo., with daily field trips ranging from 
the Uinta Mountains on the south to the Wind 
Rivers on the north. 

John Harrison, Argo Oil Corporation, is editor 
of the 1950 Guidebook, and D. A. Moore, Superior 
Oil Company, is trip chairman in charge of actual 
field arrangements 


AIME Chooses Fall Meeting Dates 


October 4-6 have been chosen as the dates for 
the Mid-Continent fall meeting of the Petroleum 
Branch. AIME, at the Roosevelt Hotel, New 
Orleans. The West Coast meeting will be held at 
the Elks Club, Los Angeles, October 12-13 


NACE Announces Whitney Award 


Robert H. Brown, chief of chemical metallurgy 
at Aluminum Company of America’s research 
laboratories in New Kensington. Penn., has been 
selected by the National Association of Corrosion 
Engineers to receive the Whitney Award for 1950) 
“in recognition of his outstanding contributions to 
the science of corrosion.”* 

Brown was graduated from the Drexel Institute 
of Technology in 1927, and continued his studies 
as a_ research associate investigating corrosion 
mechanisms at Massachusetts Institute of Tech- 
nology, where in 1930 he was awarded a master’s 
degree in chemical engineering. Since 1931. he 
has been associated with the Aluminum Research 
Laboratories. where he now directs research on the 
chemical behavior of aluminum and magnesium 


allovs 


AAODC Committee Members Named 


Fr. E. Godfrey. Big Chief Drilling Company, and 
W. R. Ewert. Kerr-McGee Oil Industries, Inc. 
are co-chairmen of the AAODC Central Oklahoma 
Chapter Accounting Committee, and will head 
studies of industrial accounting problems in the 
Central Oklahoma area. 


McMahon Is Group Secretary 
Donald F. McMahon. Denver, was appointed 


secretary of the Rocky Mountain Oil & Gas Asso- 
ciation, succeeding Carroll A. Lake. resiened. 
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| A complete line of 

| * 

quality petroleum products 
| 

| 
| 

GULF OIL CORPORATION + GULF REFINING COMPANY 
| Gulf Building, Pittsburgh, Pa. 
| SALES OFFICES — WAREHOUSES 
Located in principal cities and towns throughout 
Gulf’s marketing territory 

| 
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District Superintendents and other key personnel of Otis Pressure R-E: Green, Odessa district superintendent; Miss Mary E. Warren, secre- 
Control, Inc., gathered at the service and equipment company’s home tary of the firm; W. E. Rich, treasurer; H. C. Otis, president; George Hart, 
office in Dallas for an annual meeting. From left to right are C. E. Ivey, ee representative, E. A. Kelley, New Iberia division superintendent; 
hief inspector; H. C. Laird, vice president and production manager; T. G. - ine, genera superintendent; L. M. Wilko, general sales ——e 
' P ; shay P P wns Fs and assistant general superintendent; Bob L. Crain, Longview district 
Garwood, Gulf Coast district sales manager; B. C. Brown, Oklahoma City superintendent; J. D. Toole, Corpus Christi division superintendent; H. C. 
district superintendent; D. E. Daffin, Houston division superintendent; Otis, Jr., director, and W. L. Long, general tubing superintendent. 































Houston Plant Nears Completion poration, a subsidiary of Armco Steel Corporation field plant also is being rushed. Additional plate 
Included in the backlog of orders is pipe for rolling facilities are being installed for production, 

The $5 million Houston plant of A. O. Smith 1000 miles of 30-inch transmission line which in large quantities, of special plates used in making 

Corporation of Texas, which will manufacture will move natural gas from the Houston area to pipe. One of the new mills will be in production 

large diameter welded steel pipe for the oil and Chicago. With its capacity of 35,000 tons of pipe by July and the second, a four-high plate mill, 

gas industries, is being rushed to completion and per month, the new mill should fill this huge by September. 

will go into production about August 1, D. F. order in from 104, months to a year, McCarthy The pipe mill installations occupy a 23-acre tract 

McCarthy, vice president of the firm, announced said fronting on Industrial Road near the Houston 
The plant has a heavy backlog of orders and Work on the plant and office building is being Ship Channel 

will begin operation on a two-shift basis, with 25 pushed on an around-the-clock basis by the Austin 

production days a month. It will employ more Company, of Houston and Cleveland, Ohio, which ° . 

than 400 persons, including about 50 office and was awarded a contract last October for construc- Collins Is Named Ideco Director 

any workers. . tion of the plant and installation of its massive Appointment of T. D. (Hi) Collins to the board 
; The pipe mill is owned jointly by A. O. Smith machinery my of directors of International Derrick & Equipment 

Corporation of Milwaukee and Sheffield Steel Cor- Construction work on new facilities at the Shef- Company was announced 


by J. B. O’Connor, chair- 
man of the board. 


4 Collins is a veteran of | 


more than 20 years in the 


x es oil field supply business. | 
He was for many years 

oa with Continental Supply 
EACH WAY-EVERY DAY ec" 


service with that company 

















e at Ranger, Texas. Before 
DAILY Fii hts to becoming affiliated with 
g Ideco, he was in charge { 


of the West Texas, North 
DETROIT 


Texas and New Mexico di- 
CHICAGO = vision of Continental Sup- * 
ply Company. At one time © 

pconin | \reane wAUTE he was active in the Rocky 


ft. wavet 
INDIANAPOLIS Mountain area with head- T. D. Collins 


cvansvitle and quarters at Casper, Wyo. 


— As vice president of Ideco, Collins is in charge of 
the Supply Stores division, with stores located 
throughout the Mid-Continent and Gulf Coast 

* areas. He will headquarter in Dallas. 


Chicago & Southern Air Lines’ fleet of Elkins Honored by General Motors 
4-motored Douglas Skymasters now offers 















N. N. Elkins, salesman for Stewart & Stevenson 


seven-days-a-week service through the Hous- Services, Inc., Houston, was among ten men in the 
ton and New Orleans gateways to Caracas, U. S. to be chosen by General Motors Corporation, 
Kingston, and Havana. Flights each way Detroit Diesel Engine division, to receive national 
every day provide one-plane service from the —— gad satetaneine ~ hieve me nt nl GM 

‘ b diesel engine sales. Elkins’ record was the best in 
Great Lakes to the Venezuelan oil capital. Ask the South Central area. 


your travel agent or nearest C&S ticket office. 


CHICAGO & SOUTHERN AIR LINES Continental Names Store Managers 


General Offices, Memphis, Tenn., U.S.A The Continental Supply Company has appointed 
° 0.A. : 


A. T. Lancaster manager of the store at Refugio, 


Texas, and H. M. Woodward manager at Eunice, 
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La. 

Continental’s Houston district offices have been 
moved from Suite 1447 to Suite 540 Mellie Esper- 
son Building. 























Other MACNICK 


Products 
ROCKWELL CHART DRIVES 





THE PARK-O-METER 


Manufactured for and sold by the 
McGee-Hale Park-O-Meter Co. 





Pittsburgh Equitable Meter Division 
ROCKWELL MANUFACTURING COMPANY 


PITTSBURGH 8, PA. 



















A sizeable portion of instrument pro- 
duction for the Pittsburgh Equitable Meter Divi- 
sion is being moved into the Macnick plant in 
Tulsa, Oklahoma. 


This move is in keeping with the overall Rock- 
well policy of manufacturing products as close 
to the market as is practical. The Macnick Divi- 
sion operates in a large modern factory ideally 
equipped to manufacture precision instruments. 
Macnick employees are skilled craftsmen with a 
fine background of instrument-making experi- 
ence acquired through years of building chart 
drives, taximeter clocks and parking meters. 
With adequate facilities in Tulsa, this move will 
result in stepped up production of Rockwell- 
Emco orifice gauges and chart integrators. We can 
now promise better service, better products to 
buyers in the busy Southwest area. 





























EQUIPMENT and SERVICE SUPPLIERS’ NOTES 





Acme-Fisher Adds Houston Plant 


Acme-Fisher of Texas has leased property in the 
Hughes Strut Plant area, 7700 Wallisville Road 
Houston, for complete rubber lining of pipe, tanks 
and valves used by the oil and petro-chemical in- 
dustries. Rubber compounds used will be those 
manufactured by Acme-Fisher’s parent company 
Broadway Rubber Corporation of Louisville, Ky 

John W. Fisher heads the Houston firm, and 
Trevor G. Boyce is in charge of sales. The com- 
pany is also distributor for the Gulf Coast area for 
Bendix Aviation Corporation seamless flexible metal 


hose 





Crutcher-Rolfs-Cummings, Inc., pipe line equipment manufacturer of Houston and Tulsa . : ’ . 

moved into this new building at 7825 Katy Highway, Houston. The building contains about 4515 Smith President's Assistant Named 
square feet and has year-round air conditioning. The Accounting and Purchasing departments occupy 
the east end and the private offices, separate conference room and coffee bar are in the west end. 


Carl Joys. Jr.. who was connected with A. O 
Smith Corporation for many years as a sales execu- 
tive, has rejoined the firm as an assistant to the 
president. He originally joined the company in 
1924. and left in 1939 to establish his own sales 
company. He ‘later became sales executive of the 
Plate and Welding division of the General American 


Transportation Corporation 







ARE YOUR WeELLS 
SUFFERING FROM 









Welex Names District Managers 


H. F. (Tex) Harper has been appointed by Welex 
Jet Services, Inc., as sales manager for the South 
Texas area, with headquarters in Corpus Christi 


Welex named Roland B, (Luke) MecCullar as sales 










Wells afflicted with this disease can be cured by the 


installation of Huber Paraffin Scrapers. They are not 





just a temporary relief, but a Permanent Cure. Your 
wells will never again need costly steaming out or the 


rods pulled to keep them on production. 


Huber scrapers, shrink-fitted to the rods and placed 





-in the area of accumulation, wipe the tubing walls 
H. F. Harper Roland B. McCullar 


clean of paraffin as the rods are rotated and recipro- 


eated. It is as simple and efficient as that. manager for the Louisiana-Arkansas-East) Texas 


area. 
Harper has been with Welex since January | 
and was formerly with Baker Oil Tools, Inc.. as 


ROTATION ...a double benefit 


Huber scrapers combined with a 
Huber Rotating Rod Hanger give 
double benefit in paraffin removal. 
The resulting rotating and recipro- 
cation motion wipes paraffin from 
the tubing in particles so small that 
they go out in solution . . . can not 
clog tubing, scrapers, or flow lines. 
Double benefit rod rotation pro- 
longs coupling life by equally dis- 
tributing wear . . . prolongs pump 
life and efficiency by equalizing 
wear on working barrel. 


district manager of the Corpus Christi area. He is 
a graduate of the University of Oregon and a mem- 
ber of AIME. 

McCullar was formerly with Lane-Wells Com- 
pany, and had been district manager in the Mid- 
Continent area, North Texas, the Rocky Mountain 
area, and in Illinois. He will have his headquarters 


in Shreveport. 


Colorado Fuel Elects F. S. Jones 


F. se Jones has been elected vice president im 
charge of sales for The Colorado Fuel and Iron 
Corporation. He succeeds Newell H. Orr, who has 
retired but will continue in an advisory capacity 

Jones joined CF&I in 1908, and began selling in 
Hutchinson. Kansas, as a combination fuel and 
steel salesman in 1913. Since then he has held mana- 
gerial positions in most of the company’s territory 
He was most recently general manager of commer- 
cial steel sales of the Western division, where he ts 
replaced by James N. Counter. 

Counter was formerly Rocky Mountain division 





Congestion caused by the ae- 
cumulation of paraffin in 
pumping wells. 








For further information see your local supply store, or write 


J. Mc. HUBER CORPORATION, 
Box 831 . . . +. +. #£=~Borger, Texas 


PARAFFIN SCRAPER. 


Y 
SCRAPE AS THEY ROTATE ( * AS THEY RECIPROCATE —zh 





sales manager. 





Mud Control Announces Changes 


Mud Control Laboratories, Inc., has made the 
following personnel changes: Bill Rogers transferred 
from Chickasha, Okla., to Oklahoma City as chief 
service engineer; Jack Summy joined the company 
in Oklahoma City as service engineer; and Mal- 
colm Owens has been made field service engineer 


at Jacksboro, Texas 
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PRESSURES 
TO 


100-125 
LB. GAGE 


TO 


C. F. M. 


ACTUAL 
FREE-AIR 
DELIVERY 





Installation of four Fuller Rotary 
Two-stage Compressors. 


Capacity each, 490 c.f.m., 125-lb. gage 
pressure. 


From time to time, we meet with potential compressor customers, who, for some 
unknown reason, have formed the opinion that Fuller Rotary Compressors are only 
good for low-pressure service. 

This, however, does not agree with the facts, as we are in a position to 
furnish, and have furnished, hundreds of machines for 100 to 125-lb. 
pressure, which are giving the same efficient and dependable service 
as units for lower pressure ranges. 

The first compressors built by this company (and which are 
still going strong), were of the two-stage type for 100-lb. service. 

It was some time before we began the manufacture of 
single-stage machines for the lower pressures required 
in various industries. 

Bulletin C-5, illustrates and describes Fuller b Li L L E R ro M PANY 

ee psa peso and oe Pumps. CAT,.SAUQUA— PENNSYLVANIA 
e’ll be glad to send you a copy. We invite 

your inquiries and investigation the Chicago 3 - 120 So. LaSalle St. 

next time you are in the market for San Francisco 4 - 420 Chancery Bldg. 

compressors or vacuum pumps. 














A LIFICTIME OF NEW MACHINE EFFICIENCY 
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entire operation is under the direct supervision of 
C. S. Miller, assistant district manager at Great 
Bend, Kansas. 

The Plainville unit has a shop for pump repair 
service. 


J. F. Rolette Joins Mud Products 


Joe F. Rolette, former purchasing agent and 
office manager for the Chemical division of Hous- 
ton Oil Field Material Company, Houston, who was 
retired in November, 1949, has re-entered the mud 
chemical business. He has been named Gulf Coast 
sales manager for the Chemical division of Mud 
Products, Inc. His territory will be the Texas and 
Louisiana Gulf Coast with headquarters and ware- 
house stocks in Houston. 

Prior to his association with HOMCO, Rolette 
was in the Accounting department of Gulf Oil Cor- 
poration at Tulsa. 

He will be assisted by Ellis B. Ford. salesman, 
and Mrs. Bernie Dyer. 





Earle M. Jorgensen Company, independent steel warehouser and distributor, held open house 

to celebrate the recently completed expansion program of the company’s quarters at 5311 Clinton 

Drive, Houston. In addition to more office space for the Outside Sales and Accounting departments 

by the completion of a second-story addition to the office, the expansion program provides a total 

warehousing area in excess of 130,000 square feet of floor space. A feature of the plant is the con- 

trol of heat and humidity in the new Cold Finished Bay (Bay 7) to obviate possibility of the stock's 
rusting. The company is also building a Dallas plant. 





Inspecting the New Offices at Earle M. 
Jorgensen Company’s Houston plant were, left Ce 


Chrysler Names Agent for Texas 
Stewart & Stevenson Services, Inc., Houston, has 

been appointed industrial dealer in Texas for Chrys- 

ler Industrial Engines. The new line of engines, as 


National Opens Kansas Store 

The National Supply Company has opened a new 
store at Plainville, Kansas, with C. E. Peery, for- 
merly at the Russell, Kansas, store, as manager. 


to right, W. H. Nicholas, manager of Rheem 
Manufacturing Company, Houston; D. Q. Bow- 
man, district manager of Jorgensen’s Houston 
plant and also vice president; Harold Schmid, 


























well as complete parts and service, will be avail- Leon V. George, formerly at Russell, is also at vice president of General Metals Corporation, H. 
able from all Stewart & Stevenson branches, Joe Plainville. Houston; and L. F. Crowley, Jorgensen vice ca 
Manning, manager, announced. J. C. Love is field sales representative, and the president, Los Angeles. T 
FOR CLEAN OIL and th 
THE RIGHT TEAM FOR CtrAN ae 
in 
EFFICIENCY er 
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Le Roi Power Unit— th 
Viking Pump Capacity w 
140 barrels per hour Sa 
OIL PURIFICATION EQUIPMENT ; 
PURIFIERS - FILTERS - RECLAIMERS -. CONDITIONERS d 
h 
R 
ee Ww 
” tr 
th 
Southern Engine : 

& Pump Company makes available . a 
to you 40 years of “KNOW HOW” in your pumping R 
requirements. | T 
© Complete units and replacement parts at all L 6 
branches. ly =e 
eC 
TTT af HYFLOW OIL FILTERS “oagesyl p 
Jing AIRLINE OIL PURIFIER Specify- R 
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& PUMP There’s a HILCO for every engine FREE 

. ° " a literature 

lubrication and fuel oil Purifying Problem a 
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Intense heat melts pressure 
gauges...turns head to cherry 
fed...but fails to damage weld- 
ed and steel seals in Rector 
casing and tubing heads. 


When the cellar full of oil on the 
Haney No. 2 well at Snyder, Texas 
caught fire, the Rector Casing and 
Tubing heads were in the heart of 
the fire which burned for hours, 
and damaged the rig beyond use. 
The welded seals plus an API ring 
in these heads were neither weak- 
ened nor burned out. 

When the fire was extinguished, 
the tubing was plugged, new master 


valve and Xmas Tree installed and 


the well put back on production 
within two hours. Operator was 
saved the delay and cost of killing 
the well, moving in new rig to repair 


damage that would have occurred in 


heads with resilient seals. 

Thanks to the steel seals in the 
Rectorheads, no leaks developed, 
which would have caused a disas- 
trous blowout, with possible loss of 
the well! 

It pays to protect your well 
against every eventuality by using 
Rector Casing and Tubing heads. 
Their welded seals plus an API ring 
can’t burn out; can’t leak due to 
fire; are immune to the effects of 
corrosion inhibitors; require no re- 
placement. Call your nearest Rector 
Representative or write for catalog. 


Fort Worth Plant 
1100 N. Commerce St. 
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RECTOR WELL EQUIPMENT CO., 
Fort Worth, Texas 


Haney No. 2, Snyder, Texas back on production 


= A y 


RECTORHEAD ASSEMBLY 
AS USED ON HANEY NO. 2 


The hook-up of Rectorhead illustrated at 
right is the same as that on the Haney No. 2 
well. It consists of a 1334” OD 8 round 
thread x 8°%” OD type 6RH, 4000+ Test 
RECTORHEAD on bottom. The intermediate 
head is a nom. 12”-600 by 10”-900 Type 
9RH 60002 Test, RECTORHEAD, suspend- 
ing 514” easing. The tubing head is a nomi- 
nal 10” by nominal 6” type 9M 60007 Test 
RECTORHEAD suspending 2” EUE tubing. 
NOTICE THERE IS NO RESILIENT PACK- 
ING OR SOFT SEAL IN EITHER CASING 
HEADS OR TUBING HEADS. 


INC. 


Houston Plant 
2215 Commerce St. 


REPRESENTATIVES IN ALL ACTIVE FIELDS 


ECTORHEADS UNDAMAGED 


BY FIRE THAT DESTROYS RIG 


in 2 hours 
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Santa Fe freight service 
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Your freight moves by the 
clock—not by the weather— 


when you ship via Santa Fe. 

Modern all-weather dispatching 
methods speed freight through 
terminals and a powerful fleet of 
diesel locomotives keep traffic roll- 
ing along the line to give depend- 
able on-time arrival at destination. 


F. H. Rockwell, General Freight Traffic Mer. 
Santa Fe System Lines, Chicago 4, Illinois 


Santa Fe—all the way 
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Even Santa Fe’s main freight 
routes are favored by nature for 
all-weather operations as these 
routes are without extreme changes 
in temperature or climate. 


It pays to ship Santa Fe—the de- 
pendable all-weather-way. For 
information call your nearest Santa 
Fe freight representative. 





Sucker Rods hanging inside the derrick of a 
new well in West Texas are the new high tensile- 
strength product of Oil Well Supply Company. 
The new line of rods was one of the major de- 
velopments in the company’s extensive product 
development program. Jointed into strings to 
drive subsurface pumps lifting oil from deep 
within the earth, the rods must be capable of 
carrying loads up to 45,000 pounds per square 
inch, while resisting powerful corrosive elements. 


Product Development Plan Expanding 


An extensive product development program is 
steadily expanding Oil Well Supply Company’s line 
of oil country goods, Fred F. Murray, president 
has revealed. Under the new program, modern 
manufacturing facilities have been installed for a 
wide range of equipment for oil drilling and produc- 
tion. 

Among the recent new products are a new high- 
capacity power slush pump; a line of triplex plunger 
pumps for repressuring, acidizing or cementing; a 
1500-horsepower dual pump drive for vessels used 
in offshore drilling; a new grade of high tensile- 
strength sucker rods for pumping wells at 8000 to 
10,000 feet; a three horsepower pumping unit for 
shallow wells; gas booster and compressor units for 
gas conservation; and an automatic weight control 
which controls the total weight on a drill bit. 


Lisle Joins Exploration Surveys 


George M. Lisle has 
joined Exploration Sur- 
veys Inc. as sales repre- 
sentative for Oklahoma 
promoting gravimetric and 
magnetic surveys and re- 
ports. 

A graduate of Tulsa Uni- 
versity, Lisle was formerly 
a sales representative for 
Continental Corpora- 
tion, which previously was 
exclusive agent for Explora- 
tion Surveys Inc. country- 
wide gravimetric surveys 
and reports. During World 
War II, Lisle served with 
the U. S. Army in the 
Pacific Theater. 

Exploration Surveys’ main office is in Dallas 





George M. Lisle 


TAPline Project Engineer Named 


Assigned as project engineer on the Trans-Arabian 
pipe line for Graver Construction Company, Frank 
D. St. Hilaire has left for the Middle East to work 
in Saudi Arabia, Syria, Trans-Jordan and Lebanon 
He was formerly with The Lummus Company as 


inspection coordinator. 
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centrifugal force, gas expansion, 





the forces of nature—gravity, 
reduction of velocity, surface con- 
tact, and high velocity, are used 
to get maximum separation of oil 
mists from moving gas streams in 
Maloney-Crawford horizontal type 
separators. And with more furnace 
area resulting in a lower heat transfer STOCKS AND SERVICE AT THESE OIL CENTERS 
per square foot in Maloney-Crawford 


indirect heaters, a stage separation hook- 


as shown above, gives the greatest pos- Ske : 
’ » = a Tex.; Snyder, Tex; Tulsa, Okla.; Wichita Falls, Tex 


sible efficiency. 


MALONEY 


FACTORY AND GENERAL OFFICE: 38 NORTH PEORIA BOX 659 TULSA, OKLAHOMA 
EXPORT REPRESENTATIVE: Baird Lines, 420 Lexington Avenue, New York, N. Y 
CANADIAN REPRESENTATIVE: Maloney-Crawford of Canada, Ltd., Edmonton, Canada 
ROCKY MOUNTAIN REPRESENTATIVE: W. H. Connor, Inc., Casper, Wyo 

TEXAS PANHANDLE REPRESENTATIVE: Atlas Tank Company, Pampa, Texa 
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CRAWFORD 


Artesia, N. Mex.; Calgary, Canada; Corpus Christi, Tex.; Casper, Wyo 
Dallas, Tex.; Edmonton, Canada; Fort Worth, Tex.; Houston, Tex.; Lafayette 
Up, using both M-C separators and heater, La.; Lloydminster, Canada; Newcastle, Wyo.; New Orleans, La.; Odess 
Tex.; Oklahoma City, Okla.; Pampa, Tex.; Redwater, Canada; San Ange 
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BRIGGS &STRATION 


You buy with confidence 
because you know machines, tools, 
| appliances and equipment 
are ‘Powered Right’’ when they are 
powered by Briggs & Stratton. 


The Briggs & Stratton trademark is your assurance 








of maximum efficiency, dependable service, and long 
life. Insist on Briggs & Stratton 4-cycle, single-cylin- 


der air-cooled engines to power your equipment. 


BRIGGS & STRATTON CORPORATION 
Milwaukee 1, Wisconsin, U.S. A. 
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The Only Diesel Entry in the Indianapolis 
“500” race May 30 will be driven by Jimmy 
Jackson, second from right, shown discussing 
the results of engine tests with Cummins Engine 
Company, Inc., officials. D. J. (Don) Cummins, 
second from left, heads the Cummins group 
designing and building the light-weight, high- 
speed engine. J. C. Miller, left, is in charge of 
the Cummins laboratory program, and N. M. 
Reiners, right, is the engineer directly in charge 
of the race car project. 


Bovaird Opens Three Stores 


With the opening of new stores at Ringwood, 
Okla., Snyder, Texas, and Great Bend, Kansas, 
Bovaird Supply Company also made a number of 
important personnel changes. 

In Texas, Bovaird named J. R. Kennedy, store 
manager at Odessa, as West Texas district manager. 





R. W. Robbins J. R. Kennedy 


Other assignments include that of E. W. Nolan, who 
was promoted from assistant to store manager at 
Odessa. Lyle Galbraith, Odessa field salesman, has 
been named store manager at Snyder; Walter W. 
Cook, Borger, and Bill Barnett and Aldon Shirey, 
both new employes, are now at Snyder. 

In Kansas, R. W. Robbins, assistant district 
manager, has been appointed district manager of 
Kansas, stationed at Great Bend; J. E. Goodall, 
field salesman at Chase, Kansas, is now store man- 
ager at Great Bend; John King, Chase, and Robert 
Scott, Russell, have been transferred to Great 
Bend. F. H. Rudrauff, Clay City, Ill., has been 
transferred as field salesman at Great Bend. 

Paul Brown, field salesman at Oklahoma City, 
has been made store manager at Ringwood. R. B. 
Reeves, Duncan, and Roy Teagarden, Oklahoma 
City, were transferred to Ringwood, and Leon 
Short, a new employe, is at Oklahoma City. 


Sales Organization Established 


Jack H. Graves and W. H. Walker, formerly 
with Engineering Laboratories, Inc., Tulsa, have 
formed Business Services Associates to represent 
sales of field and laboratory equipment manufac- 
tured by Engineering Laboratories and other ac- 
counts in the same field. 
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S & R Mud Pits are practically 
indestructible with any 
reasonable care in loading and 
transporting, they will give years 
of service. 

Standard pits are 6 feet deep, 
30 feet long, 7° 6” wide and 
have a capacity of 234 barrels. 
Bottoms are 14” steel plate: 
sides of 3/16” or 14” as speci- 
fied. Heavy reinforcing .. . 3” 
channel iron ribs on 36” cen- 
ters... provides utmost strength 
and rigidity along the sides. Top 
cross braces are above the mud 
level in the tank, so that the in- 


terior is absolutely free of ob- 
structions, A clean-out plate 
furnished at one end. 

S & R Steel Mud Pits are 
skidded on 6” H-Beams, with 
heavy cross-braces along the 
length. Skids are 8 feet wide 
and 33 feet long: the pits may 
be hauled on any standard oil 
field trailer, Beams are recessed 
at each end, so that the winch 
line may be snubbed or wrapped 
around the ends of the braces 
for speed, safety and conven- 
ience in loading and unloading. 

Write for further information. 


s 





MUD PIT 


WHEN 
YOU USE. 





QUALITY ‘ 


‘!. TUBING 


COUPLINGS 


You can always be sure of trouble-free 








joints when you specify ‘““X-L’’ Quality 


Oil Well Tubing Couplings. They’re made . 





to assure perfect alignment, tighter joints 





and to protect vanishing threads. ‘‘X-L’’ 
§ & R TOOL & SUPPLY CO. 
P. O, Box 1755 155 McCarty 


HOUSTON 1, TEXAS 
Export: 233 Broadway, N. Y. 7, N. Y. 


Couplings are available in Plain or Ex- 
ternal Upset for standard tubing. Manu- 











factured from steel ; tested by Comparator 





to assure strict adherence to A.P.I. stand- 





ards. ‘‘X-L’’ Couplings are used by every 
pipe millin the United States and Canada. 





Save Time and Error! 
Use Our Catalog Description 
When Ordering Couplings! 


WHEELING MACHINE 
PRODUCTS COMPANY 


WHEELING, WEST VIRGINIA 


Singles from $4.00 
Doubles from $6.00 


World's Largest Independent 





ati 


J 400 Rooms each with free <_~ 


Fu 
ceeaiil 


radio, bath and circulating 
ice water. Garage service. 
Conveniently located in downtown Pittsburgh, it is quickly reached 
from highways, railroad stations and airports. In the immediate vicin- 
ity are theatres, department stores and important office buildings. 


A KNOTT HOTEL 


PITTSBURGH 30, PA. 
JOSEPH F. DUDDY, MANAGER 
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Youw'lt he welcomed 


at Houston’s 
FIRST NATIONAL 


The First National has had the pleasure of 
helping to finance many of the Gulf Coast’s famed 
oil developments .. . has set up a special Oil Depart- 
ment to render a complete banking service to oil 
men. Talk over your banking problem with one of 
the officers of this department. You'll find that he 
“speaks vour language.” is sincere in his desire to 


he helpful. 
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FIRST NATIONAL BANK 


MEMBER 


in Houston 


FEDERAL DEPOSIT INSURANCE CORPORATION 
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Europe-Bound well drilling equipment, manu 
factured by George E. Failing Supply Company, 
Enid, Okla., and mounted on International 
trucks, stands ready to leave on its Atlantic 
journey. Pictured are seven of the large drilling 
units, mounted on International KBS-7 trucks 
equipped with diesel engines. The four water 
trucks shown and a smaller drilling unit are 
bound for Austria to be used in water well drill 
ing. The other trucks are to go to Greece 





Adams Is Kerotest District Manager 


E. T. Adams has been appointed district manager 
of oil country valve sales 
in the Houston sales terri- 
tory by Kerotest Manufac- 
turing Company. Adams 
was previously director of 
purchases and head of pro- 
duction control at Kero- 
test's home offices in Pitts- 
burgh. 

Formerly with several oil 
companies in South Amer- 
ica, Adams joined Kero- 
test Manufacturing Com- 
pany in 1945 as a steel 
valve salesman in the Hous- 
ton territory. 

S. A. Clarke, Jr., has 
been named the new Kero- 
E. T. Adams test purchasing agent 





New G-E Sales District Established 


A new General Electric Company apparatus sales 
district, the 12th in the Apparatus department sales 
system, has been estab- 
lished with headquarters in x 
St. Louis. The new dis- 
trict consists of all sales 





areas formerly in the St. 
Louis, Kansas City and 
Omaha territories. G. F. 
Maughmer, formerly man- 
ager of the G-E sales of- 
fice at Los Angeles, heads 
the new organization. 

Maughmer has been with 
General Electric since 1923, 
when he joined the com- 
pany’s Test engineering 
program at Schenectady, 
N. Y., after being grad- 
uated from Washington 
State College with a de- 
gree in electrical engineer- 
ing. After successive promotions. he was appointed 
assistant manager of the G-E office at Los Angeles 
in 1945 and manager in 1947. 


G. F. Maughmer | 
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Bevel — Wheel - Helical - Wheel Gear Box for Central-Power, with dual crank for pull rods TZ100/2 


Wuelfel high quality products embody more than 20 years experience gained in foreign fields. 
Please, profit by the knowledge of our engineers and experts for design and manufacture of Oil- 


field Equipment such as 


Pumping Units ¢ Central Powers ° Single or Double Drum Winches ¢ Telescoping Masts 
* Rotary Power Transmission * Cantilever Drilling Masts with Wuelfel Gear Type Draw 


Works. 


® See Wuelfel at the German Industrial Trade Fair Hannover from May 3 to 14 ® 


EISENWERK WUELFEL- HANNOVER-WUELFEL- GERMANY 


April, 1950 » WORLD OIL 307 











A Geared Pipe lhneader 


WORK 
WITH 


_— 


4 








“These big solid 


handles make it 











a cinch to lift 








and carry the 
Ritetitb 4P"’ 





———— 
cae, MIOGE TOOL er 
WE TELYRIA 

OHIO. 


RIGID No. 4P cuts perfect 
threads on 2'/2” to 4” pipe 


@ No matter how good a threader is, it’s a lot better if it’s easy to 
handle. Ritatp 4P has balanced loop handles so you can easily pick 
it up and put it on pipe—even when it’s greasy and you're tired. 
Mistake proof workholder sets to size before you put it on pipe, 
one screw to tighten, no bushings. 4 sets of 5 high-speed steel 
chaser dies give clean accurate threads on 2!/2," 3," 32" and 4” 
pipe. Ratchet handle furnished—ricatp Universal Drive Shaft and 
Power Drive available for power-threading. For perfect threads, 
easily, order the Ritaip 4P from your Supply House. 





THE RIDGE TOOL CO. ¢ ELYRIA, OHIO 
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| Oil Field Workers gather around Cameron 
| Iron Works salesman R. C. Buchanan’s auto- 


mobile to witness a demonstration of the new 

Cameron non-lubricated lift-plug valve. New 

and improved mechanical features of the valve 

are being explained to oil company operating 

personnel by means of these field demonstration 
units, the manufacturer stated. 


West Texas-New Mexico Agent Named 


Ben F. Kelley Company, Inc., manufacturer of 
spinning line and breakout catheads, power slips 
and other safety products, has appointed Rollans- 
Elliott Company representative in West Texas and 





Gene Hollis Dean Rollans 


New Mexico. Gene Hollis, former district manager 
for Jarecki Manufacturing Company, will be in 
charge of the Odessa, Texas, office and warehouse. 
Dean Rollans heads the Rollans-Elliott firm, which 


has headquarters in Tulsa. 


Consultant Opens New York Office 


Joseph Salmon has opened an office in New York 
at 201 East 57th Street where he will serve as 
management consultant, specializing in the oil, gas 
and chemical industries. For 27 years Salmon was 
with Shell Oil Company as assistant to the presi- 
dent and as economic adviser. He has wide experi- 
ence in the petroleum industry, having served with 
Shell’s foreign affiliates in South America and else- 
where. He has also done extensive work in the 
natural gas and chemical fields in the U. S. 
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CLEVELANDS 


ON YOUR OIL FIELD TRENCHING JOBS 
| YOU CAN DEPEND ON MORE TRENCH — 
| IN MORE PLACES—AT LESS COST 


CLEVELANDS multiple transmission-controlled speed 
combinations give you the fastest and best speed for 
every job condition. Their wide crawler mounting, 
accessible controls and full operator visibility make 
for maximum maneuverability with operating 
ease and comfort. The rugged, all-welded 
frame and boom, constructed from the 
tougher steels, absorb all shocks and 
strains, keeping these units in alignment. 
Unit-type construction cuts service and 
maintenance time to a minimum and 
low fuel consumption cuts operating 
costs. These are but a few of the many 
practical reasons why CLEVELANDS 
deliver superior performance, doing 
your oil field trenching jobs quicker, 
easier and cheaper. 


THE CLEVELAND TRENCHER CO. 


20100 ST. CLAIRAVE. CLEVELAND I7, OHIO 









For Speedy, Safe 


LOAD-BINDING 


Here’s the Accurate Way to 
take Wire Line Measurements 








KA Here's the new safe way to bind 
Hundreds of Cavins Depthometers loads in the oil country—with the new 

; ; Age American Forge ratchet-type binder. 
a se successful peng sl Drill pipe, casing, tubing, line pipe, 
their owners direct-reading, accu- piling, tanks, boilers and heavy 
rate well measurements. This equipment bind safely—no kick 
strong, simple device comes in a i backs, no exerting thrusts by oper- 
handy carrying case (weighs only ator. Light in weight, easy to move, 
17 pounds)—is put on the line in this all-new binder will save you 
a few seconds, and tells you where time and money in the field. Ask ead 
bottom is quickly and dependably. P your local supply store about the Applied 





<7 
» r 


—Write for folder to The Cavins American Forge Load Binder and For 


Co., 2853 Cherry Ave., Long Beach see how it can ease your operations ~ 
6, California. through speedy, safe binding. F 

































YACHCAWO FORGE AND MANUFACTURING CO. 


812L Shore Avenue °¢ Pittsburgh 12, Pa. 
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Sunshine Iron Works has engineered a new 
advance in strength and wearability through 
heavier construction of the new M-25 Paraf- 
fin Scraper. The two sections of the S-Il-W 
M-25 Scraper can be field installed with simple 
tools we manufacture for the purpose. The 
M-25 Scraper gets a snug grip on the rod 
(up to 5000 Ibs., by test), and stays put while 
it shaves paraffin accumulations from tubing 
walls. Its two heavy steel blades, spiraled and 
welded around the shell halves, exert continu- 
ous unplugging effect in the hole as they curl 
off the paraffin with every stroke. Length of 
pumping stroke determines M-25 scraper spac- 
ing. Easy field installation, maximum resist- 
ance to wear, and long-operating depend- 
ability make the new M-25 S-Il-W Paraffin 
Scraper a profit-saver! 


SCRAPER 


WITH THE 


. STRONG- MAN 


GRIP” 











PHONE 4374 


601 W. MURPHY 


o} 0] 33.7. Wan 2.0.) 


= 4 
———_ | 












































All Division Managers of Rockwell Manu- 
facturing Company were brought together at a 
three-day conference in Pittsburgh to discuss 
“Operating statements and annual budgets os 
tools of operating management.” Those attend- 
ing included: W. S. Potter, A. J. Kerr, L. A. 
Dixon, Col. W. F. Rockwell, W. F. Rockwell, Jr., 
James E. Ashman, Pittsburgh; R. P. Melius, 
Power Tool division, Milwaukee; C. A. Wiken, 
Pittsburgh; Wm. A. Marsteller, East Chicago, 
Ind.; W. H. Newbaker, Pittsburgh; W. F. Craw- 
ford, Edward Valves, East Chicago, Ind.; H. C. 
Stuckeman, Delta Manufacturing division, Mil- 
waukee; R. C. DuBrucq, Crescent Machine divi- 
sion, Leetonia, Ohio; E. W. Meyers, M. J. Carl, 
Pittsburgh; L. A. Dixon, Jr., Pittsburgh DuBois, 
Penn.; H. F. Zorn, V & O Press division, Hudson, 
N. Y.; A. R. Whittaker, National Meter division, 
Brooklyn, N. Y.; R. G. Caouette, Pittsburgh; H. S. 
Rockwell, Hopewell division, Hopewell, N. J.; 
W. H. Marsh, Hydraulics division, Pittsburgh; 
A. Kroeger, A & H Kroeger Organization, New 
York; W. R. Brown, Arcade Manufacturing divi- 
sion, Freeport, lll.; E. F. Foubert, Pittsburgh; 
L. W. Heavner, Macnick division, Tulsa; W. T. 
Kiehl, Jr., Pittsburgh; F. V. Snodgrass, Nord- 
strom Valve division, Oakland, Calif.; E. W. 
Haas, Ohmer Corporation, Dayton, Ohio; A. P 
Schmauch and C. S. Bygate, Pittsburgh. 


Franklin Opens Houston District 


Opening of a new Frank- 
lin Supply Company dis- 
trict office in Houston was 
announced by Larry Har- 
per, Franklin vice 
dent, Tulsa. E. W. 
Robinson, 
sales manager for 
Company 


presi- 
(Bud) 
assistant 
WKM 


in Houston has 


former 


been appointed district 
manage! 

Franklin’s Houston head- 
are in the Esper- 
son Building. Office man- 
Bill Carroll, who 
was previously at the Gray- 
ville, Ill., branch. Othe 
Franklin offices and stores 
are located in Chicago, 


Mt. Pleasant. Mich., and East Chicago, Ind 


quarters 


agel Is 





E. W. Robinson 


Grove Names Division Sales Manager 


Charles B. (Ike) Truitt 
has been appointed South- 
western division sales man- 
:ger for Grove Regulator 
Company, which is in- 
creasing its sales-engineer- 
ing facilities in the South- 
western oil producing 
areas. 

Pruitt make his 
headquarters at the com- 
pany’s Southwestern divi- 
sion offices in Houston. A 
graduate of the University 
of Oklahoma. Truitt has 
had wide with 
operating companies and 
oil field) equipment sup- 
in the 


will 


experience 





Charles B. Truitt 


pliers southwest. 


Well Instrument Moves Offices 

Well Company _ has 
moved its offices 2044 Rich- 
Houston. Company president Hubert Guyod, 
offices at the same 


Development 
and laboratories to 


Instrument 


mond, 
well logging consultant, has 
address. 

A graduate mining engineer, 
engineer for Schlumberger Well Surveying Corpo- 


Guyod was chief 


ration from 1935-39, and research engineer for 

Halliburton Oil Well Cementing Company from 

1940-45. He became a consultant in 1945 
WORLD OIL « April, 1° 
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Proof of Quality 
Is in 
PERFORMANCE 





1% 
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For over half a century, “HERCULES” (Red-Strand) Wire 
Rope has been proving its outstanding quality by the ac- 
curate yardstick of performance—on all sorts of jobs, and in 
one industry after another. Such consistent performance is 
not a matter of chance. Design . . . rigid tests and inspections 
... equipment... firm standards — are essential factors. 


As “HERCULES” is made in a wide range of sizes, types and 
constructions— Preformed or Non-Preformed—there is in 
this one grade, a “right rope” for any heavy duty purpose. 


We Invite Your Inquiries 
MADE ONLY BY 


“T_= 


A, LESCHEN & SONS ROPE CO. 5909 KENNERLY AVE. + ST. LOUIS 12, MO. 


New York 6 Houston 3 San Francisco 7 
pe ead Chicago 7 Denver 2 Portland 9 
ESTAGLISHED T2857 Birmingham 6 Los Angeles 21 Seattle 4 
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CLASSIFIED ADS 





RATES: ! 
is to be used count an additional six words. 


5 cents per word. Display advertisements, set 


tegzular Classified (undisplayed) set in this size 
Replies forwarded without charge. 
in suitably 


SERVICES PERSONNEL. USED EQUIPMENT 


10 cents per word. If Box Number 
Situation Wanted 
$9.00 per 


type: 


larger type with ruled border: 











column inch per insertion. Situation Wanted: $4.50 per column inch. All classified ads payable in 
advance. 10% Discount if 3 or more insertions are ordered at one time. COPY DEADLINE: 5th of 
month preceding date of issue. Send copy and checks to: Trading Post Section, World Oil, P. O. 
Box 2608, Houston, Texas. 

FOR SALE HELP WANTED 
® Beech Benanza for sale, standard equip- =" WE HAVE openings for experienced gravity 
ment including extras. Zero hours on engine. crew men in foreign work. Excellent working 
670 hours on airplane. Contact Bill Sidwell, conditions. All expenses and opportunity to 
Husky Refining Company, Box 380, Cody, advance and save money. Exploration Surveys, 
Wyoming, Phone 500. Inc., 5615 Daniels Avenue, Dallas 6, Texas. 
® FOR SALE: Approximately 25 miles 4” OD 
plain end pipe in line. Public Service Corp. of 
Texas, 902 Burk Burnett Bldg., Fort Worth, 
Texas. e 
® WEL L DRILLING EQUI IPMENT. Net w and ssistant 
used rotaries, spudders, core drills, shot hole 
and standard outfits. Tools, « able, pipe. Every- 
thing for well drilling. Pressey & Son, Pueblo, e 
Cole let Drattsman 
= HIGH Pp RODU CTION sTOC K RANC H: Colo- 
rado: 8669 A. Good water rights: 3600 A. choice : - . 
irrigated hay meadows; Carry 1500 cattle and . major Oil Co. has opening for a graduate 


improvements; 
rights go with 
Request our 
Denver, Colo. 


5000 sheep; Complete sets of 
Motorized equipment. Oil 
the ranch. $260,000.00; Terms; 
choice offerings. DUMKE LTD., 
470 So. Alcott. 


BONE MOD EL EC. 


Gas 


104 | Cardwell powered with 
2 WAKU Waukesha Engines, Lee C. Moore 
127% foot Mast with 9’ 8” x 40’ Substructure 
7% x 16 Bethlehem Pump powered with LRO 
Waukesha Engine, 7% x 16 Wilson Snyde: 
Pump Powered with 185 HP Buda Engine, and 
all necessary tools to complete rig. Rig is in 
first class condition, approximately 2% years 
old. Recommended for 4000 to 7500 foot drilling. 
ONE LARGE MODEL O Cardwell, with 2 Wau- 
kesha WAKU engines, 127% foot Cantalever 
derrick with 9’ 8” Substructure, 8 x 20 Gardner 
Denver Pump powered with Quad Diesel En 
gines, 7% x 14 Gardner Denver Pump powered 
off Drawworks engines, 9000 feet 4%” Drill 
Pipe with Reed Super Shrink Tool Joints, and 
all necessary tools to complete rig, including 
QRC Fluid operated 6000 lb. test Cameron BOP. 
Rig is in first class condition and approximately 
1% years old. 1222 South Staples St., Corpus 
Christi, Texas. 





Two 32 foot by 1%” diameter 
BORESCOPE complete with trans- 
formers and box i Extra heads, 
tubes, guides and lens. First class 
condition. $500 each. Engineering 
& Development Company, PR-9968 
5513 Clinton Drive, Houston, Texas. 











WANTED TO BUY 





drill, or 
Butler, 


model 44, or 55 
Fred E. 


8S WANTED: Failing 
other make of similar capacity 
Box 1832, Casper, Wyo 

8 WE WILL BUY Producing 
Particulars. Standard Security Co 
way, New York 6, N. Y. 


Oil Royalties. Send 
115 Broad- 





SITUATIONS WANTED 





8 GEOLOGIST—30 yrs. old—2 yrs. roughneck 
ing, 7 yrs. surface and subsurface geological 
work with major company in Canada, I S., 
and South America, desires association with 


or drilling 
in wildcatting. Prefer 
Pertinent details 
Address Box 


independent 
who is active 
Rocky Mtn. area, or Canada. 
and references given on request 

73-W, World Oil, Houston, Texas. 


aggressive operator, 


contractor 


mechanical engineer with extensive experience 
in design & drafting of petroleum equipment 
to supervise draftsman engaged in piping, 
structural, electrical, & marine work. Candi- 
dates should have heavy petroleum background 
plus previous supervisory experience. 


Age 40 to 45 preferred. Starting salary 
$9,690. This is a permanent position with 
opportunity for advancement. State education, 
experience, & personal history. 


Reply in confidence 


To Mr. H. M. OVERLEY 


P. O. Box 7258 Phila. 1, Pa. 











NOTICES, SERVICES 


® MOTORS Generators — Transformers 
Diesels — Compressors — ‘‘World’s Largest In- 
ventory.’’ New and Rebuilt. Electric Equipment 
Company, Phone LD 65, Rochester, N. Y.— 
P. S. We will buy your surplus for cash. 





®TO SETTLE ESTATE, approximately 142 
acres in Bexar and Atascosa counties. Not far 
from, and in line of heavy oil production. 
Box 184, Somerset, Texas. 








Experienced Geologist seeks cap- 
ital backing for application of a 
new and technically sound method 
of mineral Prospecting. For details 
write Box 72-W, World Oil, Hous- 


ton, Texas. 











LEASES, DRILLING, ACREAGE, ETC. 


® 80 ACRE LEASE in Artesia pool for sale with 
drilling obligation—Shallow. 640 acres in Lov- 
ing County, Texas—shallow, Delaware, and 
deeper; between Wheat Pool and Kyle Pool 
Large tract in Panhandle in trend 1% to 3 
miles from a pool of ten producing wells. John 
P. Mathis, P. O. Box 1106, Amarillo, Texas. 





Curing 


® LEASING LAND, Titles, General Land 
Surveying Telephone or Write Guy A. Stone- 
pher, Rt. 5 Box 576, Beaumont, Texas. 








Check the Trading Post 


For Sales and Services 
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New Books, 








Subsurface Engineering 


A new text by Harold Vance, head of the Petro- 
leum Engineering department of Texas A. & M, 
College, entitled ‘‘Elements of Petroleum Subsur- 
face Engineering,’? was written primarily for geol- 
ogy students, but will serve as a useful reference for 
practicing engineers and geologists. 

The 168-page volume is profusely illustrated with 
charts and diagrams. Under the broad general sub- 
ject of the book—determination of size, shape and 
volume content of petroleum reservoirs—the author 
discusses such topics as maps and land surveys, well 
logging and log interpretations, subsurface 
sections and models, contour maps, 
isopachous maps. 

The book treats of determination of the produc- 
tive formation thickness in well drilled by cable 
tool and rotary methods, and physical characteristics 
of petroleum reservoir rocks and determination of 
reservoir space. Included also is a general engineer- 
ing discussion of petroleum properties. Free gas, 
condensate and oil reservoirs are treated in detail. 

Educational Publishers, Inc., 122 North Seventh 
Street, St. $4.25. 


cross 


subsurface and 


Louis, 


Oil Progress Movie 


A new 16 millimeter sound motion picture jis 
being produced by the Oil Industry Information 
Committee, with the working title of ‘‘24 Hours 
of Progress.’’ It will present the round-the-clock 
story of 24 hours in the U. S., and the role that 
petroleum and petroleum products play in the lives 
and habits of the nation’s 150 million residents. 
The movie is expected to be completed late this 
summer, so that it will be ready for public showing 
prior to Oil Progress Week next October. 

Louis de Rochemont Associates, Inc., will pro- 
duce the 30-minute black-and-white motion picture. 
Film Counselors, Inc., New York, will supervise it. 
Philip C. Humphrey, manager of the Public Rela- 
tions department, The Texas Company, New York, 
is chairman of the OIIC motion picture subcom- 
mittee which is charged with the preparation and 
production of the new movie. 


Ohio's Fuel Resources 


Information on three of Ohio’s fuel resources— 


oil, gas and coal—is given in two new reports of 
investigations issued by the Geological Survey of 
Ohio. 


Report of Investigation No. 4, ‘‘Additional Anal- 
yses of Coals of Ohio,’’ presents data on coal beds 
in Athens, Perry, Noble, Washington and Morgan 
counties. 

Report of Investigations No. 5, ‘‘Geology of New- 
port Township, Washington County, Ohio,’ by 
William H. Smith, includes a discussion of the coal 
beds in that township and gives special attention to 
oil and gas, principally in the Newel Run pool. A 
geologic map of the township forms a part of the 
publications. 

Geological Survey of Ohio, Room 106, Orton Hall, 
Ohio State University, Columbus 10, Ohio. 


California Stratigraphy 


“Lower Tertiary Stratigraphy of Mount Diablo, 
Marysville Buttes, and West Border of Lower 
Central Valley of California,’’ Preliminary Chart 
34, shows the age and correlation of the lower 
Tertiary rocks in the central part of the Great 
Valley of California. The chart, by Ralph Stewart, 
is printed in two sheets. 


Map Distribution Office, U. S. Geological Sur- 
vey. Denver Federal Center, Denver, $1. 
Rocky Mountain Cross Sections 

The Nomenclature Committee of the Rocky 


Mountain Association of Geologists has prepared 
two preliminary cross sections to illustrate the cor- 
relation of the Niobrara and older Cretaceous for- 
mations in the Denver-Julesburg Basin. The sec- 
tions are based on electrical log profiles and the 
correlations are tentative, the Committee states. 

One section is a strike section through southern 
Wyoming and northern Colorado just east of the 
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Maps and Movies 








Front Range. The other section is a dip section 
from the Front Range into the Gurley Pool in 
Nebraska. 

[The sections are produced on a vertical scale of 
one inch equals 100 feet. 

Ray C. Becker, secretary-treasurer, Rocky Moun- 
tain Association of Geologists, 154 New Customs 
House Building, Denver, $2.50. 


Arkansas Fields 


Reservoir conditions and oil production history 
are described along with other development prac- 
tices in Report of Investigations 4455, ‘‘Petroleum 
Engineering Study of Atlanta Field, Columbia 
County, Arkansas,’’ by C. H. Riggs, petroleum en- 
gineer at the Bureau of Mines Petroleum Experi- 
ment Station, Bartlesville, Okla. 

Considered one of the important Smackover lime- 
stone fields in southern Arkansas, the eastern part 
of the Atlanta field was discovered in 1938 as a 
result of seismograph surveys made the year before 
As the nation’s petroleum needs mounted dur- 
ing the war, the western part of the field was dis- 
covered independently in 1943, and subsequent drill- 
ng in 1946 and 1947 proved additional extensions 

The exclusion of water and excess gas from oil 
producing wells and the removal of paraffin from 
tubing, casing and flow lines, as well as the removal 
of salt deposited in tubing were among the prob- 
lems encountered in producing oil from the Smack- 
over limestone. \ discussion of these problems 
s included in the engineering report along with 
other operating factors, illustrations and tables. 

Bureau of Mines, Publications Distribution Sec- 
tion, 4800 Forbes Street, Pittsburgh 13. 


Maps and Reports List 


Preliminary maps and reports issued by the 
Geological Survey’s Geologic division and Conserva- 
tion division in 1948 are listed in a new circular 

[he compilation, which lists preliminary maps 
reports, and charts—both those published and those 
placed in open file—includes information on chief 
commodity, state and county, title, author, date of 
field work, price, method of map reproduction, text 
title and author, press release title and date, and 
addresses at which map or report is available. 

Director, U. S. Geological Survey, Washington 
2, oO. & 


Gate and Plug Valve Standards 


A new Tentative Standard on Flanged and 
Welding End Plug and Valve Gates supplants two 
former API Standards—Nos. 600-A and 600-B 
issued in 1942 and covering gate and plug valves 
respec tively. 

The consolidation of Standards 600-A and 600-B 
nto the new Tentative Standard 600 is in keeping 
with the broad policy of modernization and 
economy that the API has maintained since 
organization, 

J. A. McNally, American Petroleum Institute 
1) West 50th Street New York 20, $1.50. 


Safety Training 


\ new safety training film which should convince 
the most skeptical workman that it’s smarter to 
wear safety glasses has just been announced by 
the National Safety Council. 

Titled ‘‘Easy on the Eyes,’’ the film opens on 
in emotional appeal for workers to realize what 
their eyes mean to them, then shows how easily 
eyesight may be lost and its effect on the in- 
dividual, The film shows what glasses are best 
for specific jobs,’ presents case histories of injured 
workers and the dramatic testimony of blind 
persons. Three rules set the theme of the film 
wear the right safety glasses, make sure they 
fit, and keep them clean. 

The film is available in the usual 35 mm sound 
slidefilm, and also is offered in a new form for 
16 mm sound-motion projectors. 

National Safety Council, 20 North Wacker Drive 
Chicago, Il. 
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Now, you can accurately inject from 2 ounces to 20 gal- 
lons of light or heavy fluids in a twenty-four hour period. . . 
winter or summer . . . with the revolutionary McFarland 
Chemical Injector. This unique pump is actually capable of 
splitting an ounce into 43,200 equal parts. It injects an equal 
amount of fluid on every stroke. Consider these other out- 
standing features: Only two moving parts — Positive one-inch 
stroke — smooth, even fluid flow which eliminates purging 
— a pump speed range from 5 to 150 strokes a minute — 
operating pressures from 0-60 PSI — operates on air or gas 
— unaffected by temperature changes or condensate. Send 
now for your free copy of the illustrated brochure on the 
McFarland Chemical Injector . . . the injector that eliminates 
practically every problem and limitation encountered in the 


field with chemical injectors. Write today! 
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1950 
GEOPHYSICAL 
DIRECTORY 


Just Off the Press 


COMPLETELY REVISED and improved. 
Covers U. S., CANADA, and FOREIGN 
AREAS. Lists OIL COMPANIES using 
geophysics, GEOPHYSICAL CONTRAC- 
TORS, and SUPPLIERS. New GENERAL 
INDEX in this issue. PERSONNEL LIST 
of more than 2000 names. 


$3.00 Per Copy 


The Geophysical Directory 


2124 Welch Ave. Houston 19, Tex. 








BARRET 


SPECIALIZING fe 
MAGNETIC SURVEYS 


ntracts accepted for domestic and 
foreign projects, using the most im 


a-Te Mme bet-tiatbecl-seliot Mime tele ME beh isha el act le! 


we : 
ing Geopnysicists 


GIDDENS-LANE BUILDING 
SHHEVEPORT, LOUISIANA 











Who's Who in the Oil Industry 


Just Ot the Press! 


12 pocket-size, plastic-bound personne! 
directories covering the entire oil in 
dustry. Over 45,000 key men are listed. 
First seven books cover Producing and 
Drilling Contracting. 


(1) TEXAS 2) OKLAHOMA (3) CALI 
FORNIA (4) KANSAS (5) MICH.-ILL.-IND 
KY. (6) LA.-ARK.-MISS.-GA.-FLA (7) 
ROCkY MOUNTAIN REGION AND NEW 
MEXICO (8) REFINING, NATURAL GASO 
LINE ANID) CYCLING PLANTS (9) PIPI 
LINE (10) LATIN AMERICA (11) OIL DiI 
RECTORY OF CANADA (12) DIRECTORY 
OF GEOPHYSICAL AND OIL COMPANIES 
WHO USE GEOPHYSICAL SERVICE. 








Order Your Books Today. We 
Send Our Directories on Ap- 
proval! 


THE MIDWEST OIL REGISTER 


P. 0. Box 892—Tulsa, Oklahoma 
Cc. L. Cooper, Publisher 
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SQUEAKS from the 


Adult Delinquency 
Iwo modern youngsters were discussing the sub 
ject of piggy banks 
I think it’s childish to save money that way 
little Agnes said I believe t encourages children 
to become misers.’ 
And that’s not the worst of it Anni replied 
It turns the parents into bank robbers 


He Was Subsidized 

\ chap shared a commiuter’s seat with a brisk 
informative little man who said he was a butler 
Oh,” said our friend vou work for Mr. Jones?’ 
The litthe man drew himself up haughtily. “Cer 
tainly not. Mr. Jones is working for me. He gets 


up at seven ever morning and goes down to that 
dirty, stinking city ot make cnough money to keep 
his place and me going.’ 


Incognito 


Amateur In the same circumstances. how would 


you have played that bridge hand?” 


Expert: “‘Under an assumed name. madam.’ 
No Nuthin’ 
\ credit-reporting agency made the following re 


port concerning a debtor: 

**We have a report that this person has no prop- 
erty either real or personal; no credit, either actual 
or potential: no prospects either present or future 
and no hope. either here or hereafter 


Better Luck Next Time 
When a school examination paper wanted ai 
account of the creation of man, one little girl 
answered: *‘First God created Adam. He looked 
at him and said. ‘I think if I tried again I could 
do better.’ Then he created Eve.’ 


Follow the Crowd 


Well, old boy,”’ 


said the guest to his host who 


had just moved into a new home how do you 
find it here?”’ 
Upstairs. first door to the right 
Statistically Correct 
Pilot (after tailspin I'll bet 50) percent of 
the people down there thought we were going to 


be killed that time.”’ 
Student pilot: “Yes. sir! And 50 percent of the 
people up here thought so. too!’ 
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“Stop throwing your voice, Jenkins — you're 
driving Peabody crazy!” 


Profitable Progeny 
The mother of a child movie star, in court to shee 
her most recent husband, was asked by the judge 
why she wished a divorce. 
Your Honor.”’ was the tearful reply 
absolutely refuses to call me anything but ‘the 


that man 


goose that laid che golden egg.’ 


In His Prime 
First Girl I know he’s rich, but isn’t he 
old to be considered eligible ?”’ 
Second Girl: ““Mvy dear. he’s too eligible to be 


considered old 


Earth-Shaking Event 

Funeral services were being conducted for °< 
woman who had been warmly disliked in her rura 
communnity. With a violent, explosive dispositior 
she henpecked her husband, drove her children 
mercilessly and quarreled with her neighbors. Eve 
the animals on her place wore a hunted look 

The day was warm and humid, and as the servic 
ended the storn: broke furiously. There was 
blinding flash followed by a terrific clap of thund: 


Waal. she’s GOT there!’* a mourner said 


One Little Vice 


Si No, 1 don’t smoke, drink or neck 
He Well. then. what do you do?” 
She I tell lies.”’ 


— guc® 


Welding Saddles 


PELICAN WELL TOOL & SUPPLY CO. 









P. O. Drawer 1108 
Shreveport (84), La. 


SEE YOUR NEAREST 
SUPPLY HOUSE 
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M'Cullough 


with the 
FINEST FISHING TOOLS 


POSITIVE KNOWLEDGE 
of just where pipe is stuck, and 


THOROUGHLY EXPERIENCED MEN 












MAGNA. 
TECTOR 
shows just 
where pipe 
is stuck 


Double-Acting 



















ROTARY JAR 
Strikes Blows Both Self- 
UP and DOWN Feeding Long Knife 
EXTERNAL Internal 
; Rotary CASING CASING 
Rotary Releasing Releasing CUTTER BUMPER CUTTER 





SOCKET 
SPEAR SUB 


VMEC il 9 T re] re] L 5820 South Alameda St., Los Angeles 11, California 
\ s 2 i | | oug COMPANY 405 McCarty Avenue, (P.O. Box 2575) Houston, Texas 


EXAS: Alice, Houston, Cisco, Corpus Christi, McAllen, Odessa, San Angelo, Tyler, 


T 
RVICE Victoria, Wichita Falls. OKLAHOMA: Oklahoma Cee. Guymon, Healdton. MISSISSIPPI: 
Laurel. NEW MEXICO: Hobbs. KANSAS: Great Bend. CALIFORNIA: Los Angeles, 
Avenal, Bakersfield, Ventura. MONTANA: Cut Bank. LOUISIANA: Houma, Lake 
LOCA TIONS Charles, New Iberia, Shreveport. WYOMING: Casper, Cody. CANADA: Edmonton. 
VENEZUELA: United Oilwell Service. S. A.: Caracas, Anaco, Maracaibo. 


EXPORT OFFICE: 30 Rockefeller Plaza, New York 20, N. Y 
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Flashes 


from the 


BEACON 





ASK US to pick a number. O. K. 
—141,121,000. That’s how many 
inches of BEACON copy came 
off the press in 1949. For peopl 
who like to string things end to 
end, it figures some 22,293 miles of 
type on paper. But no single reader 
was exposed to more than around 
two and a quarter miles of it. 








“He rang it!” ... 
a BEACON original by Dave Hunt 


* a» * 

BS&B employees are the only 
readers who get the BEACON au- 
tomatically. All other names on the 
list got there by written request of 
the reader himself or one of the 
BS&B sales or other executive 
staff. 


*K x * 

ASK US to pick a number. O. K. 
—12,000. That’s how many BEA- 
CON readers there are right now. 
Who reads the BEACON? A 
pretty representative cross section 
of America. Want to be 12,001 on 
our list? It isn’t hard . Just a 
request on your company letter- 
head will do it. 


Write to: 


BLACK, SIVALLS & BRYSON, 
INC. 
Industrial and Public Relation Division 
720 Delaware 
Kansas City, Missouri 








SQUEAKS from the 





Heaven Can Wait 


A steamboat was slowed to a bare two knots be- 


cause of fog. An impatient passenger asked the 
reason for the delay. 

“Can't see up the river,’ was the curt retort 

‘But I can see the stars up above,’’ the passenger 
replied sharply. 

‘Sir,’ said the Captain, ‘‘unless that leaky boiler 
busts, we ain’t goin’ that way!”’ 


Pointed Remark 


Boss: These pinheads on the map are my sales- 


men 


After You, My Dear Alphonse 


A man fell overboard from a Caribbean liner and 
screamed for help as he saw a school of man-eating 
sharks heading his way. A famous criminal lawyer 
called from the steamer, ‘‘I’ll help you,”’ and dove 
into the ocean. Immediately the sharks formed a 
two-lane escort and convoyed the two men back to 
the ship. “‘It’s a miracle,’’ cried the rescued man 
‘Not at all,’’ said the lawyer. *‘Merely professional 
courtesy.”’ 


It Ain’t Hay, Either 

Two friends met on Main Street. ‘‘Hello,’’ said 
the first, “‘you look nice and tanned. Just get back 
from Florida?”’ 

“Yes, and did we have a great time! For $40 a 
day we stayed at the Spacious Plasma.”’ 

‘You mean Spacious Plaza. Plasma is blood.”’ 

‘Well, is $40 a day barley water ?’’ 


Safe Practice 
Little Joseph, aged seven, raised his right hand. 
‘‘Teacher,’’ he asked, ‘“‘suppose a man promised 
a girl a penthouse. a yacht. a limousine and mar- 
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DUNNO’ WHAT'S AT 47352 FEET— 
BUT EVERYTIME WE REACH IT, THE 
CHART PEN SQUIRTS OIL ALL OVER 
THE CHART // 
AX 
\ YAY 


BS, snc (Qneu 
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riage. Can she sue him for breach of promise?” 

The teacher shook her head. 

‘‘No,”’ she replied, ‘‘breach of promise cases are 
now outlawed in this state.”’ 

Little Herbert, age eight, who sat next to Joseph, 
leaned over. 

‘‘There you are, pal,’’ he said. “‘I told you that 
you had nothing to worry about.”’ 


Careful, Boy! 

Five-year-old Jimmy was walking along the street 
with little Betty, four. As they were about to cross 
the street, Jimmy remembered his mother’s teach- 
ing 

‘‘Let me hold: your hand,’’ he offered gallantly. 

‘Okay,”’ replied Betty, ‘‘but I want you to know 
that you’re playing with fire.”’ 


It’s a Gamble 
Asking a woman her age 
Is like buying a second-hand car. 
The speedometer’s been set back, 
But there’s no telling just how far 


She Lost Control 
‘I see where a woman was awarded $2000 for the 
loss of a thumb. I didn’t realize that a thumb was 
that valuable.’ 
“It must have been the one that she kept her 
husband under.”’ 


True Believer 
‘I can’t marry him, mother; he’s an atheist, and 
doesn’t believe there is a hell.’’ 
‘Marry him, dear, and between us we'll convince 


him he’s wrong.”’ 
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